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DEPLOYMENT LOADS DATA FROM A FREE-FLIGHT INVESTIGATION
OF ALL-FLEXIBLE PARAWINGS AT SMALL SCALE

By Delwin R. Croom
Langley Research Center

SUMMARY

A free-flight investigation of all-flexible parawings was made at the Joint Parachute
Test Facility, E1 Centro, California, under NASA contract NAS 1-7467. This paper pre-
sents without discussion the free-flight deployment loads data that were obtained under this
contract on single-keel and twin-keel parawings with wing areas of 37.16 m2 (400 sq ft).
These data are presented in the form of time histories of individual suspension-line loads,
reefing-line loads, and total loads,

INTRODUCTION

The NASA has been investigating all-flexible fabric wings to define and evaluate
their performance stability, control, and deployment characteristics. References 1 to 6
report the results of wind-tunnel investigations of several single-keel and twin-keel para-
wing configurations. Reference 7 reports the highlights of a wind-tunnel and free-flight
investigation of all-flexible parawings at small scale that was obtained under NASA con-
tract NAS 1-7467.

The purpose of the present paper is to document all the free-flight deployment loads
data obtained under contract NAS 1-7467 on parawings having wing areas of 37.16 m?2
(400 sq ft). These data are presented without discussion and are in the form of time
histories of individual suspension-line loads, reefing-line loads, and total loads.

SYMBOLS

Measurements were taken in the U.S, Customary System of Units., Values are
indicated both in the International System (SI) and in the U.S. Customary System of units.

ax,ay,az longitudinal, lateral, and vertical accelerations, respectively, g units

bg parawing flat-pattern span, m (in.)



Crt total force coefficient, Ft/qS

F force, N (lb)

Fy total force, N (1b)

h altitude above mean sea level, m (ft)

hPD altitude above mean sea level at programer parachute disconnect, m (ft)

lilie flat-pattern length of keel and leading edge, respectively, m (in.)

Ly effective reefing-line length, including end attachments for noncontinuous
reefing lines, m- (in.)

Ir/lx effective reefing ratio

q dynamic pressure, N/m2 (lb/ft2)

dpp -dynamic pressure at programer parachute disconnect, N/ m2 (Ib/ft2)

S flat-pattern parawing area, m?2 (ftz) (O.691481k2 for single-keel wings;
0.77261; % for twin-keel wings)

tppstrstiprs time in seqonds after launch for events of programer parachute

topR-SDRALT disconnect, line stretch, first disreef, second disreef, third

‘ disreef, and line transfer, respectively

v velocity, m/sec (ft/sec)

Wp descent weight, N (1b)

Wp suspended weight, N (1b)

X,y,% body axes

X} X1 Xte distance along keel, leading edge, and trailing edge, respectively, m (in.)

v flight-path angle, measured positiYe downward from horizontal, deg



Suspension-~line designation:
le,te k leading edge, trailing edge, and keel line, respectively. Prefixes L. and R

indicate left side and right side, and numbers 1 to 12 indicate the canopy
attachment location

Reefing-line designation:
For single~keel parawing:

1r reefing line around right lobe
2r reefing line along keel
3r reefing line along trailing edge

For twin-keel parawing:

Cr reefing line around center lobe
Lr reefing line around left lobe
Rr reefing line around right lobe
ter reefing line along trailing edge

DESCRIPTION OF PARAWINGS

Flat-pattern planform drawings of the single-keel and twin-keel parawings are
shown in figures 1 and 2, respectively. The model dimensions and suspension-line-
attachment locations are also shown in these figures. Figures 3 to 5 show construction
details and materials used in construction of the parawings. Measured preflight

suspension-line lengths for each test are given in tables I and II for the single-keel and
twin-keel parawings, respectively.

PARAWING REEFING SYSTEM

General

A parawing deployment program was conducted in the Langley full-scale wind
tunnel (reported in ref. 7) to provide information relevant to the design of a hypothetical
full-scale parawing recovery system for a 66 720 N (15 000 1b) spacecraft with the fol-
lowing deployment requirements:

(a) Deployment altitude range of 915 to 5485 meters (3000 to 18 000 ft)

(b) Dynamic pressure at deployment initiation of 1436 to 4788 N/m2 (30 to
100 1b/ft2)

(c) The maximum load imparted to the payload under any deployment condition not
to exceed 3g including the 1g gravitational force.



It was determined from the wind-tunnel results that a multistep drag-area capability
would be necessary to meet the foregoing deployment requirements. The reefing systems
selected for the single-keel and the twin-keel parawing free-flight deployment tests are
described in the following paragraphs.

Single-keel reefing system.- All suspension lines were shortened in stage 1 to the
length of the shortest suspension line (the wing-tip lines). Making all suspension lines
the same length eliminated loose lines which could become entangled during the deploy-
ment process., It also prevented damage to the keel suspension lines from abrasion

against the skirt reinforcing band of the wing,

The canopy was reefed into two lobes by gathering the trailing edges and routing
the single-stage reefing lines around the leading edges, trailing edges, and each side of
the keel. Figure 6 shows a view of the canopy from below during stage 1. As can be
seen, two lobes are formed, the keel forming the partition between the lobes. For a
range of reefing-line ratios Zr/ lx from approximately 0.15 to 0.25, the drag coefficient
of the fully inflated reefed wing was relatively constant. (See ref.7.) The ability to vary
the reefing-line length without varying the steady-state drag coefficient is desirable in
that it aliows the first-stage filling time to be varied without reducing the first-stage drag
coefficient.

Stage 2 was the same as stage 1, except that the length of the reefing lines was
increased to give a higher drag coefficient by means of the first-stage reefing cutters.
Figure 6 shows a view of the canopy from below during second stage.

For stage 3 the leading~edge and keel reefing lines were severed by the second-
stage reefing cutters; as a result, all the suspension lines were left equal in length and
the trailing edges were still gathered. Figure 6 shows the appearance of the third stage
from below. The gathering of the trailing edges is evident, as shown by the rounded shape
of the trailing-edge part of the canopy. The trailing edges were gathered by routing a
line through reefing rings from wing tip to wing tip and then pulling the line taut. This
reefing method brought each wing tip up next to the keel and gathered all the trailing-
edge skirt band between the wing tips. In this stage the wing made the transition from a
parachute-like dra{g device to a gliding wing. The glide direction during this stage was
rearward.

For stage 4 the trailing-edge gathering line was released by the third-stage reefing
cutters and the wing was allowed to inflate fully. The wing continued to glide rearward
during this stage. Figure 6 shows a view of the canopy from below during fourth stage.
The suspension lines along the trailing edge were needed to provide stable canopy infla-
tion and flight stability during the fourth reefed stage.v



For stage 5 the foreshortened suspension lines were released by a swing arm to go
to the correct lengths for gliding flight. After the change in suspension-line lengths, the
wing underwent a transition to forward gliding flight, The trailing-edge lines were
lengthened sufficiently to become slack during the gliding phase.

Twin-keel reefing system.- For stage 1 all suspension lines were shortened to the
length of the shortest (tip) line. This shortening was done for the reason previously dis~
cussed for the single-keel reefing system. The wing surface was reefed into three lobes
by use of a reefing line around the periphery of each section of the wing (that is, the cen-
ter and two side panels) and by gathering the trailing edges. This reefing method pro-
vided three separate inlets through which air entered for inflation. The inlets were
separated from each other by the keels. Figure 7 shows a view of the canopy from below
during stage 1. The variation of drag coefficient with reefing-line ratio was the same for
both the twin- and single-keel wings. (See ref. 7.) As previously stated in the discussion
of the single-keel reefing system, the relatively constant drag coefficient over a range of
reefing-line ratios allowed control of filling time and still provided a stable inflated
shape; thereby control of the opening forces experienced during stage.1 was allowed and
sufficient drag area was provided to give a relatively low terminal velocity for the first
reefed stage.

For stage 2 the reefing lines in the side panels of the wing were severed by the
first-stage reefing cutters; as a result, the leading edges of the side panels were allowed
to inflate fully. The center lobe remained reefed as in the first stage. The resulting
inflated planform is shown in figure 7. This stage continued to act as a drag device
similar to a parachute.

For stage 3 the center-section reefing line was severed by the second-stage
reefing cutter. The wing planform in this stage is shown in figure 7. The trailing edges
remained gathered as described for the single-keel reefing system. During this stage
the wing went into rearward gliding flight. ‘

For stage 4 the trailing-edge gathering line was severed and the wing was allowed
to inflate fully. The wing underwent a transition to forward gliding flight in this stage.

For stage 5 thiz suspension lines were released to their gliding flight lengths and
the wing made a transition to gliding flight.

Modifications to Initial Reefing System

The first deployment test of each of the single-keel and the twin-keel designs was
made with the reefing system selected from the full-scale wind-tunnel investigations
(reported in ref. 7); however, as the flight program progressed, changes in the reefing
system were found to be necessary for various reasons, The following paragraphs
describe the various versions of the reefing systems that were flight tested.



Single-keel reefing system, version I.~- In stage 1 all suspension lines were rigged
to a length equal to the length of the tip suspension lines., The trailing edges were gath~
ered and a two-stage reefing line was routed around each side of the wing. The extra
length of the second-stage reefing line was stored in a long loop as shown in figure 8,
The reefing lines ran along the keel and the leading edges to form two separate lobes,

Figure 8 shows the layout of the reefing lines with the wing reefed for the first
stage. The disreef sequence was as follows:

(1) First-stage reefing line cut to allow inflation to the limits of the second-stage
reefing lines

(2) Second-stage reefing lines cut to free the leading edges and keel
(3) Trailing-edge gathering line cut to allow full inflation of the canopy
(4) Suspension lines released to flying configuration lengths.

Single-keel reefing system, version II.~ In stage 1 all suspension lines were rigged
to a length equal to the length of the tip suspension lines. The trailing edges were
gathered, the keel was gathered by attachment of the reefing line to the front keel-line-
attachment loop (see fig. 9), and single-stage reefing lines were run along each leading
edge to form two separate lobes,

Figure 9 shows the layout of the reefing lines with the wing reefed for first stage.
The disreef sequence was as follows:

(1) First-stage reefing lines cut to free leading edges of the wing (keel and trailing
edges remained constrained)

(2) Second-stage reefing lines cut to free the keel
(8) Trailing-edge gathering line cut to allow full inflation of the canopy
(4) Suspension lines released to flying configuration lengths.

Single-keel reefing system, version III,- In stage 1 all suspension lines were rigged
to a length equal to the length of the tip suspension lines. The left and right lobes were
reefed separately with a single-stage reefing line, The trailing edges were gathered by
a reefing line attached to each tip line attachment loop. The keel and leading edge from
the front end of the keel to the second leading-edge suspension line on each side were
gathered. Reefing lines were run from the second leading-edge line through the reefing
ring at the tip suspension line on each side of the canopy and terminated at the aft keel
suspension line. Figure 10 shows the layout of the reefing lines with the wing reefed for
first stage. The disreef sequence was as follows:

(1) The first-stage reefing lines cut by the first-stage cutter to allow the leading
edges from the second suspension line to the tip to inflate on each side (the



leading edges from the front end of the keel to the second suspension line on
each side, the keel, and the trailing edges remained constrained)

(2) Second-stage reefing lines cut by the second-stage cutter to release the leading
edges and keel

(3) Trailing-edge gathering line released by the third-stage cutters to allow full
inflation of the canopy

(4) Suspension lines released by the swing arm to the flying configuration lengths.

Twin-keel reefing system, version I.- In stage 1 all suspension lines were rigged to

a length equal to the length of the tip suspension lines. The trailing edges were gathered
by a reefing line attached to the two wing tips, and three separate single-stage reefing
lines were routed around the leading edges and keels to form three separate lobes. Fig-
ure 11 shows the layout of the reefing lines for stage 1. The disreef sequence was as
follows:

(1) First-stage reefing lines cut by the first-stage cutter to free the leading edges
of the two outboard lobes; the center lobe remained reefed

(2) The second-stage reefing line cut by the second-stage cutter to free the leading
edge and keels of the center lobe

(3) Trailing-edge gathering line cut by the third-stage cutter to allow the canopy to
inflate completely

(4) Suspension lines released by the swing arm to the flying configuration lengths.

Twin-keel reefing system, version II.~ In stage 1, the reefing system was the same

as that used in reefing version I. The difference between reefing versions I and II was
in the disreef sequence. The disreef sequence for reefing version Il was as follows;

(1) First-stage reefing lines cut to free the leading edges of the two outboard lobes;
the keel and trailing edges remained constrained

(2) The second-stage reefing line was cut to free the leading edge and keels of the
center lobe

(3) Suspension iines released to flying configuration lengths

(4) Trailing-edge gathering line cut to allow the canopy to inflate completely.
TEST VEHICLE AND INSTRUMENTATION

A bomb-type test vehicle was used in the reefed deployment tests at E1 Centro,

California. It consisted of a cylindrical structure with a flared external aft section and
a removable conical nose. The vehicle was designed for launch from either a C-130 or
a B-66 carrier aircraft, Launches from a C-130 were made from the rear of the cargo.
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compartment with the aid of an inclined ramp.  B-66 launches were made from the bomb
bay by use of launch lugs mounted on the center line of the test vehicle. Large variations
in vehicle weight were obtained by attaching ballast bars externally, Smaller adjustments
were made by adding lead shot to ballast compartments in the vehicle nose. The vehicle
contained a compartment in the aft end to accommodate the packed parawing, programer
parachute, pyrotechnically operated programer parachute disconnects, high-speed
motion-picture camera, and system safety switches. The forward section of the test
vehicle contained a telemetry (TM) and sequencer module. By removing the vehicle
nose, the sequencer and TM module could be extracted for checkout and resetting. A
schematic of the bomb-type test-vehicle external envelope is shown in figure 12.

Instrumentation used in the deployment tests included a total load link which mea-~
sured the total loads applied to the test vehicle by the parawing model, linear accelerom-
eters to measure acceleration felt by the test vehicle along the three vehicle body axes,
and load links to measure individual suspension-line loads. A schematic of the load
links is included in figure 12 to show where they were located. In certain of the tests,
reefing-line load links were mounted in the parawing model and their output read in lieu
of the output from certain of the accelerometers. Table III is a summary of the onboard
data measurements for each test. The information measured by the different sensors was
telemetered to a ground receiving station and recorded on magnetic tape.

In addition to the telemetered information, an onboard camera recorded the para-
wing deployment and opening section of the flight, Air-to-air and ground-to-air motion-
picture coverage of the flight was also obtained. These films were used in conjunction
with the TM and onboard camera data to obtain event times plus qualitative information on
parawing deployment and inflation behavior. Trajectory parameters such as dynamic
pressure, flight-path angle, and so forth, were obtained from Askania phototheodolite
space measurements, These Askania data were corrected for winds.

TEST PROCEDURE

A programer parachute was used to bring the test vehicle to a proper dynamic
pressure and near-vertical flight-path angle prior to deployment of the parawing test
model. A typical test began with deployment of the programer parachute by a static
line upon launch from the drop aircraft. After a predetermined time interval required
to achieve the desired test conditions, an onboard electronic sequencer actuated pyro-
technic devices which disconnected the programer parachute. The disconnected pro-
gramer parachute, in turn, deployed the parawing. Figure 13 illustrates a typical test
sequence, '



Single-Keel Parawing Deployment Tests

The first two deployment tests with the single-keel parawing were verification tests
at El Mirage Dry Lake and test 104S at El Centro. The reefing method used for these
tests was the single-keel reefing version I, During both of these tests, a mechanical
problem was encountered in deploying the stowed part of the second-stage reefing lines.
Subsequent bench tests showed that the first-stage reefing line was being inadvertently
locked in place by the bunching of reefing rings along the keel. This arrangement pre-
vented reefing-line payout when the reefing-line cutters fired. To solve this problem,
reefing version II was devised.

Tests 102S and 103S were conducted with reefing version II. This reefing method
gave satisfactory operation except that the second- and third-stage opening loads were not
balanced. The second-stage loads were higher than desired, and the third-stage loads
were lower than the maximum allowable. Therefore, reefing version Il was adopted
and employed in tests 101S and 100S. Although this reefing method was marginally suc-
cessful in reducing the second-~stage loads, there was an unacceptable increase in third-
stage loads. Also, reefing version III produced a longitudinal pitch oscillation during the
second stage. With this method of reefing, the two lobes formed during stage 2 could
inflate unsymmetrically. This asymmetric inflation in turn induced a spin and attendant
problems in the transition to stage 3 of the reefing sequence. Therefore, this reefing
version was abandoned and version II was used for the remainder of the single-keel
deployment tests,

Twin-Keel Parawing Deployment Tests

The first twin-keel deployment test was conducted at the E1 Mirage Dry Lake test
site to verify proper functioning of the reefing system. For this test, twin-keel reefing
version I was used. During this test, two anomalies were noted. The first was an aero-
dynamic stability problem. During fourth stage the wing attempted to glide forward at
a low angle of attack that caused the nose to collapse. It appeared that canopy inversion
or, at best, extremely unstable canopy inflation would occur by using the version I
fourth-stage configuration. The second anomaly was attributed to a misrigging of the
line-transfer mechanism which prevented suspension-line transfer on one side of the
wing. Otherwise, inflation behavior and functioning of the reefing system was satisfactory
for the first three stages of reefing.

Because of the instability during stage 4 with reefing version I, reefing version II
was used for subsequent test 102T and 104T. Reefing version Il was identical to reefing
version I, except that the times of activation for stage 4 and line transfer were inter-
changed. The intent was to achieve stability during the fourth stage of the reefing



sequence, During test 102T, however, stage 4 and line transfer occurred so close
together that the stability during stage 4 could not be evaluated.

During test 104T, using reefing version II, staging occurred at the planned time
intervals; however, this reefing configuration was unstable during the fourth stage. To
solve this problem, reefing version I was reinstated with the addition of trailing-edge
lines on the outer lobes to stabilize canopy inflation during stage 4. This reefing method
was used successfully for all the remaining twin-keel deployment tests.

REDUCTION OF DATA

The altitude, flight-path angle, and velocity relative to the ground were obtained
from the phototheodolite tracking data. The movement of the ambient air relative to the
ground and the atmospheric density were obtained by rawinsonde balloons. Wind cor-
rections were applied to the velocity and dynamic pressures.

Onboard instrumentation provided force measurements which, when telemetered to
the ground receiving station, were recorded on magnetic tape as a force time history of
the flight.

In the data-reduction process, the analog data on the magnetic tapes were con~
verted to a digital tape. The digital tape was then processed to convert the data to
engineering units and then into coefficient form.

PRESENTATION OF DATA

The free-flight deployment loads data on parawings having wing areas of 37.16 m2
(400 sq ft) that were obtained under NASA contract NAS 1-7467 are presented without
discussion., These data are presented in figures 14 to 29 as time histories of individual
suspension-line loads, reefing-~line loads, and total loads. A detail listing of each com-
ponent measured is given in table Il and a summary of the test conditions and event times
with comments on the tests extracted from reference 7 are given in table IV for the
single~keel configuration and in table V for the twin-keel configuration.

CONCLUDING REMARKS

The free-flight deployment loads data obtained under NASA contract NAS 1-7467
for single~keel and twin-keel parawings with wing areas of 37.16 m2 (400 sq ft) are
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presented without discussion. These data are in the form of time histories of individual
suspension-line loads, reefing-line loads, and total loads.

Langley Research Center,
National Aeronautics and Space Administration,
Hampton, Va., June 1, 1971,
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TABLE II.- DEPLOYMENT TEST PREFLIGHT SUSPENSION-LINE LENGTHS FOR TWIN-KEEL PARAWING

(a) Lengths in meters

(b) Lengths in inches

N Suspension-line léngths for test — Li Suspension-line lengths for test —

Line 100T |101T |102T | 103T |104T |105T |106T {107T me 100T |101T | 102T [103T | 104T | 105T | 106T |107T
Llel |6.297 | 6.388 | 6.502 | 6.447 | 6.439 | 6.601 |6.388 |6.449 Llel |247.9 |251.5 |256.0 |253.8]253.5 |259.9 |251.5 |253.9
Lle2 |6.157 [6.256 | 6.267 | 6.299 |6.255 | 6.462 |6,255 | 6.309 Lle2 |242.4 |246.3 | 246,75 | 248.0 | 246.25 | 254.4 | 246.25 | 248.4
Lle3 |6.020 |6.129 | 6.217 | 6.167 | 6.414 | 6.325 [6.123 | 6.172 Lle3 |237.0 [241.3 |244,75(242.8 | 252.5 | 249.0 | 241.25 | 243.0
Lle4 |5.707|5.817 | 5.817 | 5.855 | 5,817 | 6.012 |5.817 | 5.860 Liled |224.7(229.0 [229.0 [230.5|229.0 |236.7 |229.0 |230.7
Lle5 |5.118 |5.342 | 5.423 | 5.398 | 5.398 | 5.560 |5.340 | 5.245 Lle5 '|'201.5 | 210.3 | 213.5 |212.5|212,5 |218.9 |210.25|206.5
Lle6 |4.356 [4.356 | 4.343 | 3.912 | 4.343 | 4.369 |4.356 |4.356 Lle6 | 171.5 [171.5|171.0 |[154.0| 171.0 |172.0 |171.5 |171.5
Ltel [7.290]7.442| --=- | 7.468 | ~~-- |7.239 |7.442 |7.442 Ltel |287.0|293.0 | -—--- 294.0| ----- | 285.0 |293.0 |293.0
Lite2 |7.290 |7.442 | ~--- | 7.442 | ~--~ |7.264 |7.442 |7.442 Lie2 | 287.0 | 293.0 | -=w-- 293.0| -=--- 286.0 | 293.0 |293.0
Lte3 |6.350 | 6.515 | ~~-- | 6.502 | ~--- |6.318 |6.515 |6.502 Lted | 250.0 [ 256.5 | =wn-- 256.0 | ~~mm- 248.75 | 256.5 | 256.0
Lkl |6.609 |6.688 | 6.775| 6.761 | 6.756 | 6.914 |6.687 | 6.761 Lkl |260.2|263.3 |266.75 | 266.2 | 266.0 |272.2 | 263.25 | 266.2
Lk2 |6.713 6,744 | 6.737| 6.853 | 6.744 |7.018 |6.744 |6.863 Lk2 |264.3 |265.5|265.25 ) 269.8 | 265.5 |276.3 |265.5 |270.2
Lk3 |6.678 |6.713|6.706 | 6.807 | 6.712 |6.982 {6,712 |6.830 Lk3 |262.9 |264.3 |264.0 |268.0|264.25 |274.9 | 264.25| 268.9
Ik [6.609 |6.650 | 6.648 | 6.731 | 6,648 |6.914 (6.648 (6.761 Lk4 |260.2 (261.8 |261,75(265.0| 261.75 | 272.2 | 261.75 | 266.2
Lk5 |6.609 |6.655 | 6.655 | 6.726 | 6.655 | 6.914 | 6.655 | 6,761 Lk5 | 260.2 | 262.0 | 262.0 |264.8)262.0 |272.2 |262.0 |266.2
Lk6 |6.609 |6.650|6.655| 6.726 | 6.648 | 6.914 |6.648 | 6.761 Lk6 |260.2 |261.8 [262.0 |264.8]|261.75|272.2 | 261.75 266.2
LK7 |6.566.|6.579 | 6.648 | 6.688 | 6.668 | 6.845 |6.579 | 6.693 Lk7 |258.5 |259.0 | 261.75 | 263.3 | 262.5 | 269.5 |259.0 |263.5
Lk8 |6.541 |6.586 | 6.572 | 6.680 | 6,585 | 6.845 |6.458 |6.693 Lk8 |257.5|259.3 | 258,75 | 263.0 | 259.25 | 269.5 | 254,25 | 263.5
Lk9 |6.505 |6.541 | 6.553 | 6.662 | 6,541 |6.810 |6.541 | 6.657 Lk9 |256,1 |257.5[258.0 |262.3{257.5 |268.1 |257.5 |262.1
Lk10 |6.434 |6.472 | 6.548 | 6.591 | 6.471 |6.739 |6.471 | 6.586 Lk10 | 253.3 | 254.8 | 254.25 | 259.5 | 254.75 | 265.3 | 254.75 | 259.3
Lk11 |6.297 | 6.325 | 6.318 | 6.459 | 6.325 | 6.601 |6.096 | 6.449 Lk11 | 247.9 | 249.0 | 248.75 | 254.3 | 249.0 | 259.9 |240.0 | 253.9
Lk12 [6.299 | 6.350 | 6,712 | 6.624 | 6,623 | 6.601 {6.350 |6.449 Lk12 | 248.0 | 250.0 | 264.25 | 260.8 | 260.75 | 259.9 | 250.0 | 253.9
Rkl |6.609 | 6.688 | 6.706 | 6.756 | 6.687 |6.914 |6.687 | 6.761 Rkl |260.2 |263.3|264.0 |266.0]263.25|272.2 |263.25 | 266.2
Rk2 6,713 |6.731 | 6.756 | 6.858 | 6,731 | 7.023 [6.731 |6.866 Rk2 |264.3 |265.0 |266.0 |270.0|265.0 |276.5 |265.0 |270.3
Rk3 |6.678 |6.693|6.699 ] 6.820 | 6.693 | 6.982 | 6.693 | 6.830 Rk3 |262.9 |263.5 | 263.75 | 268.5 | 263.5 |274.9 |263.5 | 268.9
Rk4 |6.609 |6.642 | 6,629 | 6.769 | 6.642 | 6.914 |6.642 | 6.761 Rk4 |260,2 |261.5(261.0 |266.5|261.5 {272.2 |261.5 |266.2
Rk5 |6.609 | 6.650 | 6.642 | 6.756 | 6.642 | 6.914 | 6.648 |6.761 Rk5 |260.2 [261.8 |261.5 |266.0| 261,75 |272.2 |261.75|266.2
Rk6 |6.609 |6.642 | 6.642|6.756 [ 6.642 [6.914 |6.642 |6.761 Rk6 |260.2 [261.5 [261.5 |266.0(261.5 |272.2 |261.5 |266.2
RE7 |6.566 | 6.579 | 6.579 | 6.693 | 6.579 | 6.845 |6.579 | 6.693 Rk7 |258.5|259.0 |259.0 |263.5|259.0 |269.5 |259.0 |263.5
Rk8 |6.542 [ 6.586 | 6.566 | 6.706 | 6.585 | 6.845 |6.585 | 6,693 Rk8 |257.5 |259.3 |258.5 |264.0 [-259.25 | 269.5 |259.25 | 263.5
Rk9 |6.505|6.553 | 6.541 | 6.655 | 6.553 | 6.810 | 6,553 | 6.657 Rk9 |256,1 |258.0 | 257.5 |262.0|258.0 |268.1 |258.0 |262.1
RKk10 |6.434 | 6.464 | 6.471 | 6.591 | 6.464 | 6.739 |6.464 |6.586 RKk10 | 253,3 |254.5 | 254.75 | 259.5 | 254.5 |265.3 | 254.5 |259.3
Rkl1l |6.297 | 6.320 | 6.331 | 6.434 | 6.318 | 6.601 | 6,318 |6.436 Rk11 | 247.9 |248.8 | 249.25 | 253.3 | 248.75 | 259.9 | 248.75 | 253.4
Rk12 [6.299 | 6.350 | 6.604 | 6.629 | 6.585 | 6.601 | 6,350 |6.449 RKk12 | 248.0 | 250.0 | 260.0 |261.0 | 259.25 | 259.9 | 250.0 |253.9
Rlel |6.297 |6.388 | 6.490 | 6:464 | 5.474 | 6.601 |5.474 | 6.449 Rlel |247.9 [251.5 | 2555 |254.5|215.5 [259.5 |251.5 |253.9
Rle2 |6.157 | 6.256 | 6.261 L8.299 | 6.255 | 6.462 |6.255 | 6.309 Rle2 |242.4 {246.3 | 246.5 |248.0 | 246.25 | 254.4 | 246.25 | 248.4
Rle3 [6.020 | 6.129 | 6.121 { 6.172 | 6.123 (6.325 (6.123 {6.172 | | Rle3 | 237.0 [241.3 |241.0 (243.0241.25 { 249.0 |241.25 | 254.0
Rle4 |5.707 [ 5.804 | 5.779 | 5.842 | 5.804 | 6.012 [5.804 | 5.860 Rle4 |224.7 |228.5 | 227.5 |230.0|228.5 |236.7 |228.5 |230.7
Rleb |5.118 | 5.342 | 5.359 | 5.392 | 5.804 |5.560 | 5,804 | 5.245 Rie5 |201.5 |210.3 | 211.0 |212.3|210.25|218.9 |210.25 | 206.5
Rle6 |4.356 | 4.356 | 4,343 | 3.924 | 4.343 | 4.369 |4.356 |4.356 Rie6 |171.5 {171.5 |171.0 |154.5|171.0 {172.0 [171.5 |171.5
Rtel |7.290|7.442| ———- | 7.455 | -—-- |7.252 [7.442 | 7.442 Rtel |287.0 [293.0 | ----- 293,5 | ~-mm- 285.5 |293.0 |293.0
Rte2 [7.290 [7.442 | —--- [7.442 | -—-- |7.252 |7.442 | 7.442 Rte2 |287.0 [293.0 | ----- p: R 1 ) — 285.5 |293.0 |293.0
Rte3 {6.350 | e~ | —--- [ 6.502 | ===~ |7.233 |6.515 |6.502 Rte3 |250.0 |256.5 | ~=--- 256.0 | ~~mem 284.75 | 256.5 | 256.0
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TABLE 1V.~ TEST CONDITIONS, EVENT TIMES, AND COMMENTS FOR SINGLE-KEEL PARAWING TESTS

Test

Test Data

Programer parachute
disconnect conditions

Suspended
weight

Descent
weight

Reefing|

sequence |figure

g, N/m2 g, 1b/fi2h, m

b, ft

Wp, N

Wp, Ib

Wp, N

Wp, 1b

version|

lr/ Ik

Event times, seconds after launch

Comments”®

tep | tLs

DR

t2pR

t3pR

tLr

1008

1018
1028

1033

1048

1058
1068

1078

14 | 1723.7 36.0 4082

15 [1757.2

1584.8

36.7
33.1

4075

16 1004

17 12183.3 456 | 931

18 | 2355.7 49.2 | 986

19
20

2063.6
31786.2

1024
§778

43.1
8.7

8 21 4122.5 86,1 |5965

13 394

13 370
3204

3055

3236

3361
18 956

19 570

793.4| 178.4

179.2
226.5

797.2
1007.5

971.4(218.5

983.1

222.8
469.5

991.1
2088.4

2059.1 462.9

937.9

934.1
1141.1

1112.1

1124.5

1138.3
2225.4

2197.0

210.8

210.0
257.2

250

252.8

255.9
500.3

493.9

m

=]

0.120

116
156

26.87

26,27
217.39

24,13

10,22

24,08
29.57

26.93

27.75

27.13
38.09

24.92

11.10

24.86
29.96

27.44

30.25!

29,69
30.66

21.47

26.98
35.33

32.711

32.96

32.57
33.96

30,34

16.45

29.93
40.06

36.18

36.48

36.28
37.18

34.29

20.39

34.39
41.39

38.80

39.27

38.94,
39.45

36.71

22.85

36.67
44,85

42.42

Second-stage inflated shape was unsy-za-
metrical and system went into spin
during second stage, First-stage total
load data invalid because of peak
induced by oscillating instrumenta-
tion package.

All stages functioned properly.

Rear keel line momentarily hung up at
line transfer, Reefing system func-
tion was satisfactory.

Suspension line Llel did not release at
line transfer because of cutter mal-
function. Reefing stages prior to line
transfer functioned properly.

Second stage did not occur because of
reefing line lockup, Validity of
ASKANIA data doubtful.

Apparently good flight,

First-stage inflation O.K, Bomb went into
flat spin during first stage after inflation,
Spin damped out at second-stage opening.
Lines twisted because of sf)in. Line load
data after stage 1 not valid because of
twisted line,

Deployment sequence was normal.

*These comments taken from reference 7.

TABLE V.- TEST CONDITIONS, EVENT TIMES, AND COMMENTS FOR TWIN-KEEL PARAWING TESTS

Programer parachute Suspended Descent . ¢ ti d: 1 h
" Test Data disconnect conditions weight weight Reefing 1./0 Event times, seconds after launc Comments*
Test | sequence| figure version I/K
q, 8/m2|q, Ib/it?| h, m| h, # |Wp, N |Wp, Ib|Wp, N|Wp, Ib tpp | fLs |tipR |t2DR|'sDR| ‘LT

100T 5 22 | 1695.0 | 35.4 |[3362)11 030 795.6| 178.9 | 962.3] 216.3 I [0.167 26,42 27.26| 29.64{ 32.61( 36,17 39.13{ A1l stages occurred as planned. Oscilla-
tion of instrumentation mass induced
high peaks in first-stage total load.

101T 4 23 1747.6 36,5 [4037{13 245| 798.7} 179.6 | 953.7| 214.4 1 .156/ 25.97] 26.86 29,61 32,34 36.79] 38.97| All stages functioned properly.

1027 1 24 7181.1 37.2 [1222| 4 010| 975.5|219.3 |1130.7| 254.2 I .219(27.30| 28,03 31.31)33.30{ 37.38| 36.36| Stages 1, 2, and 3 functioned properly.
Stage 4 and stage 5 occurred so close
together that it was not possible to
evaluate functioning of stage 4.

103T 3 25 |2183.3 [ 45.6 s97| 3272| 976.6| 219.6 |1120.9| 254 .167)24,07] 24.86]27.09|30.51|33.70| 42.49| All stages functioned properly.

104T 2 26 2700.4 56.4 864} 2835| 967 217.4 |1130.7| 254.2 I .219]23.93{24,70{26.17130,17{ 36.65| 33.72| Stages 1, 2, and 3 functioned properlfl.
Stage 4 inflation was unstable. Suspen-
sion line Llel did not release at line
transfer because of tight retention loop.

105T T 27 2164,2 { 45.2 1095 3 591/ 973,3 | 218,8 [1137.9]) 255.8 I .141]23,83}24.5926.62|30.33| 33,55 36.28{ A1l stages occurred as planned,

106T 6 28 | 3552,7 | 74.2 |5712(18 940]2079.5 [ 467.5 |2234.8 | 502.4 1 .153]29.49| 29.96 | 35.33139.6440.87] 48.61| All stages occurred as planned.

107T 8 29 | 4457.7 | 93.1 |6136|20 130(2063.5]463.9 |2218.3 | 498.7 1 .153126,76127.25]32.72(36.92140.79| 42.16] Line transfer on one side failed to occur

- because of broken wires on release
mechanism,

*These comments taken from reference 7.
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Line attachment
points

Xk

hs——— b = 1.41 I

Suspension line attachment locations

Keel Leading edge
Xk/ Ik Xie/ g
0.125 0177
209 333
243 500
334 667
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500 "1.000
.583
667
750
833
9l6
1.000

Figure L~ Flat-pattern details of the 7.315-m (24-ft)

Trailing edge
Xie/lk
0153

306

459
612

keel length single-keel parawing model.
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Line attachment
points

bo=15311)

\/

Suspension-line attachment locations

Keel L eading edge
XK/ Ik X1e/ Ik
0.267 0416
333 549
400 683
467 816
533 949
600 1.083
-.667
733
.800
867
933
1.000

Trailing edge
Xte/lg

0153

306
.459

Figure 2.- Flat-pattern details of the 6.919-m (22.7-ft) "keel length twin-keel parawing mode!.

17



*Uo1}INJJSU0I Weas Adoued Jo |leyeq -"¢ a4nbig

il 3dA1l 8¢0G-1-T1IN

13d adby uojhu (N12111) 91062
OPpIm (WO/2°1) UG O tuawadiojuiay

/m u

yi0|2 uojku 3__58::8 MO|
(2w/b882'92)zPA/20 GZ'2- |auDd

adoyj uojAu (N 28t +)4q1 000 8pim (waHGg ) ul Ol
(8bpa Bui|1D1y) puDq $11%S

18



(*sssatjuaied u) uanb sieewiusd
HHM S8YauL U sJe suoisuswIp Jeau]) °faay pue ‘abpa buyjies; ‘abps bupea) - Jawyoeye auf)-uoisuadsns Jo jlejaq -y aunbid

‘'Saut| uotsuadsns
UOIODP PISN S§Sa§ 43Y40 {|D

£ 1201'1201'S201°S 201 Stsay
10} saulj uoisuadsns uojAN %

% 9Ul| uoisuadsns (N2'8v¥¥141000I
3

adp} uojAu(NZ2'8vH¥)'q1 000!

(G96) 8¢ = ‘WoIp(0Y622)00'1|
[
)

N\
\ N

v\ R\
Ay ogp GHIEDE) $

/s

'df} .22

Yto12 uojhu Ky1j1qoawaad mol (u/bggz'g)) z2PA/20G2°2-|13upng

L pooserd

adoy uojfu(NI2111) 91062
940 Buim 9y uo
_ sdooj Jayjoiiy

qam uojAu(N1222) 41008
s1 dooj| sty4
abpa buipoajup

adpy uojKu(N1'2ii) q10G2
FUIEYRITTEYS

19



{*sesaiualed Uy uaalb SJSBWINUBT YNM SBUSLY U) USAIS 848 SUOISUSWID feaur]) ‘dl} - IUSWIele suy-UCIsUadsNS J0 S|ElRg -'¢ S4nbiy

‘Saui| uotsuadsns
UoJODP pPISN 5453} 43440 |iD

711011201201 S201 s¥s8y
203 pasn S3ulj uoisuadsns uOJAN,,

»2Ull uoisuadsns (NGL229)9100%!

sjuiod asayi (o Buyoyys vcwn/

{

k(G061 6L |\t 1%

.l.ahss.w..w . ~-dky(Gog7) 2t

adoy uo|fu
(N2'8v¥1)91000) dooT

adp} uojku
(Ng'Gee2)q162G-dooT

121(09822)00'6

dfi (¥G2)007

<

yio]o uojhu b:._nams..ma MO}

w/b . K72062°2-y>o
(2 BBZ'9L) zPA/20G22-yoiDyd ' -4y (2241) 9

Y1010 uojhu Ayit1qpawiad mo| (2w/6882'9.) 2pK/20 GZ'Z-jaungd

20



Stage 4 and line transfer

Figure 6.- Planform of single-keel parawing during deployment stages.
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Stage 4 and line transfer
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Figure 7.- Planform of twin-keel parawing during deployment stage<



- 1st-stage reefingline

Heavy reefing

rings at k1 2nd-stage reefing line

Ist-stage
reefing cutters
(located on k1)

"\
‘ 3 G A
T

>

>

.
—

3rd-stage reefing line 2nd-siage reefing cutters

3rd-stage reefing cutters

Figure 8.~ Schematic of single-keel parawing reefing-line arrangement of reefing version I.
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Attach loop kI

2nd-stage lines passed outside
reefing rings,and secured to
suspension line attach loop.

klrings

Strain link
(ifused)

|st-stage lines

Used for
tests103S and 105S
2nd.stage
cutters
Used for
‘test 105S
Right lobe Left lobe

3rd-stage Ist-stage 3rd-stage
cutter cutter reefing line

Figure 9.- Schematic of single-keel parawing reefing-line arrangement for reefing version [I.
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2nd. stage line

Ist. and 2nd.stage
lines spliced to

ringand toeach
o ther.

Ist. stage
reefing lines

le2

Y

LN
SN ]
Ist.stage line
2nd.stage
cutters
LI
[
Right lobe
-] |

4
kl2
3rd. stage Ist.stage
cutter cutter

[ Sy

Strain links used
for test 100S
Lle2

Left lobe

3nd.stage
reefing line

Figure 10.- Schematic of single-keel parawing reefing-line arrangement for reefing version 1fl.
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2nd.stage Ist. stage
reefing line reefing lines

2nd. stage
reefing cutter
/s

: Strain links
( ifused)
/,
//
Strain links
used for test

. ‘ 100Tand 103 T

, ~/100T,103T ,and 05T
//L 100T,103T and 105 T

Left tip

Right tip

3rd.stage
reefing line

Connector loop 3rd.stage

reefing cutter

Ist stage
reefingcutter

Figure 11.- Schematic of twin-keel parawing reefing-line arrangement for reefing versions 1 and 11.
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e TN e e,

Parawing canopy
Suspension-line

attachment point
onparawing
e
T o
L . ion-line lengths
Suspension-line load link Suspension-iine
P ‘—\ listed on tables TandT
Connector links
T o ]\
30(76.20)typ
(5 legs)
Riser assembly G(IS.ZA;;
{nylon webbing) 3" -j—
7(17.78)
Y U
I 17(43.18) Total load link
; 30(76.20) typ.
(4 legs)
\
{
v P BE
; -,‘ [+—24(60.96)diam.
I
| 18(4572) e &
4V
[ P
72.25(183.52) Tl
\‘\
A )’(/
q
/ ’efa/)

T

17.25(43.82)

o v
Y

Z (vertical)

Figure 12.- Schematic showing suspension-line and riser assembly, external enveiope of the bomb-type test vehicle, and the axis system
used for ay, ay, and a, data. Dimensions are given in inches with centimeters noted in parentheses.
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Parawing line
stretch

Parawing third
stage disreef

Touchdown

Programmer chute

-

.53 @/@

W‘ Programmer chute
deployed

disconnected

N
I'\

\ Iz
N

Parawing first
stage disreef
Parawing second

stage disreef

~\W -
PTAGS

Parawing
line transfer
Parawing
steady state
descent

Figure 13.- Sequence of parawing test events.

A/
7\

Launch .
Two lanyard switches
pulled by static line
to actuate circuits os
follows:

Flash bulb ignites
tomark time O for
cameras and Askania

On board camera
starts

Timer actqoted
for programmer

disconnect

Timer actuated for
line transfer



111 uoissen Buysas 0210 = 1141y vee €1 w 20y = Idy
“al vsLD) N v'ess = IM H@I §0T2) N 6°2¢6 = I "S00T 1591 oy eiep JuauwAoldep Buimesed jaex-ajfuls Jo Klojs1y awil bl ainbly

i

e/l 099) /N et = B9

"Youne] Jape SpU03eS GJ'Jz O} SPUOSDII) PUOdRs O = BWIL “Yojedis eulj wouy awy jsutee paord DYy pue Py Oy Ty speo) suyj-voisuadsns (enpiaipul (@)

29S ‘1§9)9.4)S 8UI| W0k} awl]

. . J 00€-
K4 0°C 81 91 1 ¢ 01 8" 9’ A Z 0 ¢ 0c-
- (S 00T)] — 00z-
| ey — 001~
™ Pt 3 i ™y 7 ab AP N Ei H O M.P — O
ri \ VAP n ¥ =
\ : ; — oot
i ®
—00¢
g 0 —0
s u N mirrm Eapan 5 7 f o Y 7k o
n : _\ N Y: ,Wt . Oc._”
Y TH ~
1 =3
0¢ —00¢
» — 00¢
aas ] : 0 —0
= P =7 A Y. ] N P \- W ,Li N ™ v...41_
: icigasts ¢ o
i i = — 00¢
03
O — 00¢
- L 0 —0
i 7 e g e
iy 3 8. —oo
“ = — 00z
_ 08

—00¢

29

N Tery

N Dl N Ny

N U4



“youne} JaYe SPUAS §/°/Z 0} SPUOGSELI0D PUODIS ( = BWIL "UIJBA)S SUlf woJy swy Jsuiebe papo)d €al1y 9817y T8y gpeo) guyj-uoisusasns jenpiaipul (q)

o

T

7 (S00T)

“panunuoe) -yl a4nbi3

29S ‘Y9]S aulj wody awl}

¢1

0T

i0g

g

Pk

109

0

K|
r:
3

1 00T

-

100T

q ‘1ery

q 98y

qi ‘53”_.1

00¢-
002~
1001~

oot
00¢
00e

00t
002
| 00¢
0o
004

oot
00¢
0o
ooy

00s

N Telly

N 99y

N €8Iy

30



*panuUIUoY -1 a4nbid
*yaune| Ja)je SpU02aS ¢J°J7 O} SPUOUSALI0D pUOJFS § = BUIlL "Yajeuis aul] Wody suli} jsujebe peyold A€y pue :_N“_ “Ty speoj suij-Bupeas jenpiaipu] (2)
985 ‘U21941S aU[| WoJj awi],

. ~— 00¢-
¢ 0°¢ 81 91 ¥l Al 0.1 8 9’ A ¢’ 0 -
[T (SC0T)! T ~ [T T I 0s- —1 o0z-

g : ] —] oot-

= 3
o
o

[ )
(Yo
q 1y
[omr)
S

00t

— 001

\h \ Om Co- - ODN

T 00¢

q 1 Mey

L

31

N ‘ ey



*panuyue) -y a4nbid

“Youne| Jaye SPU0JeS ¢J°JZ O} SPuodsallod puodds O = dlll "U2jaJls aul woJy swn jsujebe penoid 4 8dJof eIl (p)

23S ‘U2ja4)s aulj wodj swli

207 81 9 P 21 0T g 9° p Z 0 25 0
1 (S00T) | : T
+ : i
: / : 002 — 0001
|EEE
17 1P | W __ __
S Esa L _ : i i 00
L] _ L ¥ __ _ — SON
1 ] g
T mi 8
009 5
f g 3
§ — o0o¢
_ 0 =
—| ooop
H ooor
Emes —! 000
002
—! 0009
oot
ooz

N ‘44 ‘e0.0} jejof

32



*Yaune| Jaye spu0dss GJ°J7 O} SPUOUSBII0D PUOIES ( = BWIL YIRS 8ull wody awpy jsulebe payoid b einssasd onweukp pue Yo uatoiyeod adloy [eyL (9)

‘panupuoy) -1 aunbiy

295 ‘Y2Jo4)S BUJJ W) Bulf

(=)
s o

A 0°¢ 81 9°1 vl 1 01 8 _ 9 1A N.@
- (SOOI s e o
20°0
4
i S
o
wo §
il [+]
(=)
_ g
B ] =
1 { 1 . —_—
IEa : ___ 90°0 nwu..
L] i £
+ | I K
il [l N H A f -
BT 1 : ) i e - 80°0
H i 1
FHIEE I
" 010
- 0 ,M
3
(2]
W s S ]
= == nannmn 2 =2
u um o
EERE =
| i ! o
=
N

000t.

0002

ZWN ‘b ‘aanssald ojweuAd

33



¢ 0°7¢ 81 91 ! ¢l 01 8 9’

‘panuijuo) -p1 a84nbig

“youne} Jaye spuodss ¢zZ'0¢ 0} SpUOdsaLiod puodss O = sl °jsassip abejs-)sdy wouy swiy suiebe payord 0Ty

295 *j0a4SIp abe)s 1s41) wody swil

pue ‘D3 @0y I8y speoj auyj-uoisuadsns jenpiaipuy (g)

HS00T) |

A Y
1l
P.
3

S

(=]

P
K.

0s

Y

q ‘el
|
=

0s

q 014y
S

0s

34



"pSnULU0) 'yl 34nbig

‘Youriej Jaye SPUOIS CZOE O} SPUCHSAIId PUOIS § = SWIL “JooJsIp abejs-1SJ1) Wouy awly jsulebe papod €91y pue 9811y ‘19174 speo; auij-uoisuadsns jenpiatpu] (6)

995 ‘j0aJsip abejs-js.y wody Wil

] = | —{00z-

— 00t -

i
1
Y
A
I
o
q ‘Iaﬂ_.,
l
o
N ‘Iaﬂ__]

—1001

— 002

0s

~—00¢

N O O O " e A A

—1 001

002

q 9y
I
N ‘99114

— 007

001

—009

1 v —1{/001

—{1002

LA 7 5m

q €3Ny
N ‘€94

—100¢

| —i00%

NN AN AN NS

=005

35



22

*panujuo) -1 aanbid

‘Yaune| Jaye SPU2AS GZ'QE O} SPUCS8IJ0d puoddsS [ = Byl J9sISIp abeS-1S1y Wouy suryy Jsulebe panojd 4€4 pue %y Ty speoj auil-Buleas fenpiapul (U)

295 ‘joas|p abe)s-js.1} wodj sl

3 07¢ 81 91 A ¢l 01 8" 9° ¢’ 0
F(S00T) .
H !
r |
] _ ;
il A 7 ol ROA Y 1 0
EERaann
T i
i
!
] 0g
|
i
gs
- 0
i A
] e Ty X
A_\y ol A 7 f o :s;b )
F o ) i
: ! o NEae 05
i v y
| : ,
!
“ﬁ oot
i
T
iEigiE
T
" i}
i
) L
__ 7
SREsEsdst
w 0s
T i A H Al
» Fl B
ﬁ
i
001

q g

100¢ -
00¢-
1001 -

1001

1002
100€

1001
002Z:
00¢
ooy

00¢

001
'00¢
00¢
Doy

009

N “‘Ij

N ey

N“IE4

36



‘panuijuo)d -yl a4nbid

“Yaune| Jeye SPU0BS §Z'0E 0} SPUOdsalI0d Puedss [ = Wil ‘jealsip abeis-)sily wouy awy Jsusebe peyord 1 90.08 ejol (1)

985 *joadsIp abels-sAly Wody sl

002

ooy

009

(=g
(==
o0

0001

0021

00wt

0091

a2Jo} {e0]

"]'j

qi

000t

000¢

000¢

000y

0004

0009

0001

2.0} [e10]

‘

‘:I':]

N

37



*panuiuo) -"yI atnbi4

“youne| JOYe SPUOJDS CZ0E O} SPUOdSaLIOD Puedss O = swll ‘JeaJsip abejs-Jsdij wouy sury jsulebe papold b eunssaud sjweudp pue Yy uaioa00 ooy jeyoy (f)

905 ‘joa.sip abejs-saiy wodj swiL

A 0°¢ 81 91 7'l ¢’T 0°'1 8" 9’ v A 0 AP
umog..: ] T T T T T T wwo
1 80~
it i u
Il—
a- g
_ g
| ._ o 2
f A 1) N - T 1 I o m.
J_— ¥ __ | 11 .H | i A m
gaa! B Ll | = i : H 2
T u 1 | ! 0¢ |
{ _ _.“ AERE .! 1 —
I b }
i gt g
il |
] I m_
- " 8¢”
]
; g
i =)
i [
H _ 3
| o 2
: 3
H m : 2
! &
: 1 “ 2
i X2,
=
=
N

000T

ZWN ‘D ‘aunssaud ajweudq

38



*panuiuoy -y 8anbi4

"Youne| Jaye SPU0DSS 92 O} SPUOdSaII0D Pu0das O = SWIL ‘jeaJsip sbejs-puodss woy awly jsulebe payod 01N pue @1y €y T8y gpeo) auy-uoisuadsns jenpiatpul ()

995 *J9a.sip abe)s-puodss Wwody auwll

z

01

g

F(SO0T),

i =

04

04

09

04

q ‘1844

q ‘€44

q ‘9

q ‘004

[ |

00¢-
002-

o]
=
—

N ‘T8Fy

o

001
00¢
00¢

00t
00¢

00

ot .
002
00¢

001
00¢

ong

N ‘€l

N ‘9l

(1]

L

39



"penunuo) --y1 anbiy

"youne; Jaye SPU0JAS ¢°Z¢ O} SPUOdSBLIOD PUOJBS () = SUILL "Jeauslp abejs-puodss wo.y awly jsutefe panord €81y pue 98Iy “T8ITy speoj suy-uojsuadsns |enpiatpul (1)

23S ‘J004sIp abe)s puedas Wwody awil

1S001) i 9 y Z 0 25 o
. —foo- __
i ] 02 o &
: ) f © 0 2
1 = —oot <
05 — 002
—looe
T 2 aia i = 3 i ZaCamEam 0 —0
—;001
=3 ey
o & %% g
g  —00¢ =
- —i00v
— 00
22 0 —0
Py A A oA <.§§.§_ RN NENAN : Y | )
i» / — o0t
.._ .\_\ 4 ‘ nl...l_ __mn_
Ao ] __. , / om m;vw. - OQN_, MW“
/ = —i00¢ =
. —j 00y
001
—00g

40



"panuiuog -pT a4nbiy

*youne| 1aye SPUOIBS 06'z¢ O} SPUOS2LI0d DUOIAS ) = W] °J3UsIp abels-puodas wody awiy jsusebe payold 4€4 pue 23 T4 speoj suy-Bulyess jenpiMpuy (W)

99 ‘jaaJsip abe)s-puodas wody awi}
— 00¢-

7 (S001) FH T ! w . P ENE RN RN A e “ j —002-
— 001~

P
I
i
5
[
¥
*a
|
2
<
LS|
=,

(]
4J'
g Ty
<<
N T4

~—1001
~ 002

04

— 00¢

N H f I h¥ayl \UN AN Ay ¥ J:_ b hd Y : | 'IEO._”

— 002

104

q ¥4
N lJZ:‘

—1 00¢
—loov
—loog

o001

sasar EEaS Ens : —oot
-—1002
: A —ooe
— ooy
—100¢

N ‘44

001

41



‘Panuiu0) ~y1 8anbl4

*yaune| Jaye SPUOIAS 04'z¢ O} SPUODSaLI0D PuUOdss ( = aW([ ‘yeaisip abejs-puocass woudy awly sujebe papojd Yy 2040y jejoL (uU)

995 ‘jaaJsip abe)s-puodds Wody auwi]

22 02 8T 9T 'l 21 01 g 9 A Z 0 2"
[T {S00T)! T T T T ! 1 0 —0
, A , 002
y fi —{ 0001
- e g
! _ i f
i \ 00y
. — 0002
g
-4
) 009
{ Il w
i : — 000¢
T 1
008 &
1 "
= — 000y
S
|
m r 000T
-+ | m
EEEN ﬂ — 0009
+ H
ﬂ 0021
1
%
S5 | —1 0009
d - 001
n ! y
I
Rans ] : — 0002

N ‘Y ‘a2u0) [ejoL

42



‘penujjuo) -1 a4nbiy

"younej Jaye spU0das 94°Z¢ 0} SPUCdsallod PuodssS [ = SWil ‘Jeasip abeys-puodas woaj awi) suiebe payoid b

29s ‘§99.sIp abRIS-pU0DAS WI0d) U]

ainssaad olweukp pue 349 Jualoieod 8010y (B30 (0)

27C 0°¢ 81 91 A <1 01 8’ 9° A ¢’ 0 N..o
[ (S000) TR A T T - T
R 1 I I I B | ! MO I i S EEN!
T , I I 3 i ] 5| ]
T
m n B
I - H EEEN .
j : i e
i
I T i ! ] ] N
il EeSeeEssE i adetdd i | S
i 1
o | ! B m T T I i Y. ' ]
SEEE: TenEgIecanen itk e | - | 1 o
4 ot — — 1 —
uulﬁu 1] I} ol r o i i I o
M - AEELEE - - f (=3
" ] i
—n
[ I i =
u! EEA o
+ . (4]
EEENEEES ] ERm ! v 09 Q
| | L L] <D
£ _ g 5
| AEL i 2
R U S O L B <
I 1- 1 -+ BN i | ] =
B aan=aan: w =
-
o | BAEEREERDRERRESE A
i ~
T
00T
T i
| |
b | :
“ ,QN.W
- E g
E
0o 2
. I =
) b 3
1 [1°]
T (%]
b i wy
i _ =
0 =
2
g
=
[

10001

ZWN ‘D *ainssaid ojweuAg

43



¢ 0°¢ 81 91 T Al 01 8 9- A ¢ 0 N.dm-,

i3

*panupuo) -y sanbid

"Youney Jsye Spu0eS 8y'9¢ 0} SPUOdSII0D PUdBS = SUIfL *J93.sIp abeys-paiuy wvay awiy jsulebe payord 0Ty pue Dy €y 91y speoj suy-uoisuadsns [enpiapul (d)

285 ‘§0a.sip abe)s-paIy} Wo.y awi]

— (0¢-

" (S00T — 00¢-

— 00T-

e
q ‘T8

— 001

—1 002

09

—00¢

— 00T

q ‘tM

— 002

0s

—00¢

— 001

q ‘9t

— 002

0s

— 00¢

001

q 00y
I

— 002

0s

— 00¢

N T8y

N ‘9N N ‘€

N Oy

44



*panupuO) -y anbl

*Lyoune| Ja)e SPU0IIS S0 03 SPUOSSII0D pUOBS O = Uil JeaJsIp abels-paiu) wody awyy jsuiebe payord €911y pue 9817y T8I0y speoj aujj-uojsuadsns jenpiaipui (b)

39S ‘4aaJsip abe)s-paIy} wo.y swjp

uamooﬂv

0s

09

001

04

001

q 90y

q 180y

qr ‘edly

|

|

l

1 1 1

00¢ -
002~
001-

001
00¢
00

1001
002
:00€
00f
00§

{001
00¢
100¢
100V
1005

N ‘Telly

N 99014

N €l

45



‘panunuoy) -"p1 a4nbiy

"Yaune! Jaye spu0dss gy O} SPUOdSBLI0D PUODBS O = W1 “JoeJsip abels-pJiy} Wody swyy Jsujebe popoyd J€4 pue 24 <13 speo) aulj-Buyeas |enpialpuf (1)
0°¢

295 ‘JeaJs|p abeis-pJaiyy woJy swij
. — 00¢-
¢ 91 vl 9° 2 <’ 0 N,.om-
- (S001 —1 002~
o — 00T~ -
N A \J A LA SN el x\z Onu —0 I..A
= ot =
—00¢
a: - = iy P 2\ Q ] Q
i 1 Il 7 A hud i W A A A
—1 001
T w
06 ¥ Tk R
; 5T e <
—100¥
001
— 004
2} O I.O_
i
L — 001
. = 00z %
6 = %3
—006 =
00t
001
—.009

46



"panupuoy -yl aJnbly

‘ysune] Jsje SPU0DAS 8F9¢ 0} SPUOASAIL0D PUODBS ( = AW Jeausip abejs-paiyy wody awly jsutebe peyoid 14 8240 [BI0) (S)

29S ‘yo0JsIp abe)S-PaIy} wody awyl

47

‘ 91 Al 21 07 g 9° p z 0 2 0
(SO0 TR £ gzusssenE: T
gl oh 00e 000t
T }
00v
000¢
g
&
009 3
©
T ® 000¢
u 008 =
: : 0007
H
0001
000¢
00et
: 0009
00v1
i
0002

N ‘Y4 ‘eouoj jejog



*panuyue) -y a4nbi4

“youne] Jaye SPUOJSS °g¢ O} SPUOdsalIod Pudds = aulll "JA8isip abeys-paiuy woly swiy isuiebe payold b eunssaud ojweukp pue Ydg yueioye0 8aso)-12w0L ()

985 ‘yoausip abeys-paryy wouy duwi)

0°¢ 81 91 VAl 21 0T 8’ 9 A ¢’ 0 &~

*moo:__ 110¢°0

- e 08°0

} 9 ‘yusioiyjeod 2oy [eloL

$

» 02T

0F'T

(=]

[e)
o~

oot

Zual ‘b ‘*aunssaad otwruAg

ZWN ‘b ‘ainssaud ojweukg
48



*panuijuod -pi 8anbl4

"youne| JaPe SPU0BS /Z'6E O} SPUOdSaLIOd PUdIS O = AWl "JojSUBJ} aul| woly awyy jsutebe papojd 014y pue ‘P4 ‘Ol 181y speoj aulj-uoisuadsns |enpIAIpU| (n)

59§ ‘Jaysued) au|| woJy awi)

g

=

i -

=1

pid

0s-
flay
s,
L
o
0a
0
-
o
=
05
0
&
e
%
0
g
=
08

002
00

o1
002
00e

00t
00¢
00¢

0ot
00¢

00¢

N €4y

N 9l

N 0T

49



*panuUnuOY -"pi 8Jnbl4

*YoUNE] JaYe SPUOAS JZ'6¢ 0) SPUOSaLI0D PUOIAS ( = BUWIL Jajsued) aul] woJy awiy Jsuebe papold €874 pue 991y <1917y speoj sujj-uolsuadsns jenplAlpul (A)
995 -*Jajsued} auj} wody awil

— 00¢-
T 0%¢ 81 91 Al ¢l 0] 8" 9° A N. 0 _N.;o,m-
F(S00T) | -

—001-

N ‘Ia”:l

o

ai ‘ieﬂj
f
o

— 001
— 002

0a

g P - _ —100T
002
—{00¢
—1{,007

q ‘99|1j
|
YRR

i . —004

|
w.

— 001

o

—1002

0s

g €y
N ‘€94

— 00

(00T

— 00

50



"pOnUIIOY ~pT S4Bl

"Youne| Jaye SPU0I3S JZ6€ 0} SPUOGSEIIDD PUODDS O = SWLL °JaJSUBJ} BUI| WOJY swIy JsuteBe peyord J€4 pue 2y Ty speoj suy-Buyeal fenpiapu( (m)

995 ‘Jaysued) auj| wody awyl

. ~— 009~
¢ 0°¢ 81T 91 71 ¢l 01 8’ 9’ 1A ¢’ 0 w‘,‘ _
T (S00T) " . F : T 0s —j002-
- —{001~ -
5 = [
et A : At Rzl A 0 3 —0
i Y I il M A = =
—1 001
08 —00¢
i —00¢
) ] —_—
AR i ] PN AT Pl % AR I i M5 0 0
J .\ 7y :..:. ! i I yi Yo | } x
n —1/001
ix _l—/“.v_l_ I-Wq_n_
_ 0 T (e L
T &
—00¢
—1i00¥
001
-— 004
T ) J,c
— 00t
05 -
-—00¢
I Ilgoov
— 0ot

51



“ponujuog -yl aJnbiy

“YIUNe] JB)R SPUOIBS J7'6E O} SPUOHSSII0D PuODBS O = BWIL °Jejsuei} aull wody awiy jsuleBe papoid ¥ 3dof [ej0L (X)

29S ‘Jajsued) aul] Wwody awil

e 02 8T 91 A 2" 01 g° 9° T v 0 N@ ]
T (SO0T)! ] T 10
# <
| :
Liatsan 2 “ st 002
_ u - i —1 ooot
B i
00y
, — 0002
g
i 2
009 g
o
N — 000¢
~
008 &
F - — 000y
0001
-— 0004
2 ‘ 0021
— 0009
0ott
n
m
. 0091 — 000,

N ‘4 ‘aoloy [ejo)

52



*panuuo) -p1 a4nbi4

"Youne| Jaye SPUOBS JZ'6¢ 0} SPUODS3II0D DUODIS O = SWIL “Jajsues) sulj wouj awy jsuebe panojd b . aanssaud oweukp pue ¥4 juerdiyeos sa40) (ejoL (K)
28§ ‘Agjsuedy aulj wody swll

22 02 8T 91 Al 21 01 8 9 p* 4 0 Z-
= (S001) _ ! P 0

1

02

V49 waio1y800 8240} [ejo]

57

<
o

A ‘b ‘aunssaad orweuiqg

53

E

ZWN ‘b ‘aunssaud sjueukq



00¢

0001

0041

0002

w/N ‘b ‘eanssaad osjweuig

N
0052

000¢

00s¢

0007

Tl.

0z -

S
I

I

Jasjw ‘A “Al20I8A

00T [~

021 h

w 'y ‘epnuyy

*papn|ouo) -pi 84nbi4

‘yaung| wouy awjy jsulebe pepojd Y epnyye pue ‘A Ayoojea ‘b ainssaid onweudp ‘A sjbue yied-jubllg (z)

295 *youne| wo.j auij

uat
log

00z

009¢

008t

0007

002¥ -

¢01 X 0°p1

‘Y ‘epmily

¥

08

001

051

‘Ki201ap

00¢

28S/Y ‘A

052

00

0s¢ -

0oy

0t

0¢

0

oy

0s

09

0L

08

Akl ‘b ‘aunssaud ojweuAq

0t

02

0¢

oy

0s

09

0L

08

06

Bap “« “ajbue yjed-ubil4

54



‘L1 uoistan Buyeas ‘9110 = 1147 w0 e w slop = ddu
“zH/a1 196) wN Z2sm = Ydb far 26m) N 7262 = dM '@ 0°0T2) N TWE6 = UM "STOT 159} 40y elep yuswAojdop Buimesed jeey-albuls Jo AI0JSIy sl —-g anbid

"youne; Jaye spuodss €1°/z 0} SpUOASALIOd PUODsS § = Wl "Y3jeAis aujl wodj awyy jsujee payoid T3 pue €Wy 29y 2Dy speoj suy-uoisuadsns jenpiaipul (e)

29S ‘Y0341S aul] woJty Wil

55

o

B |

91

F(STOT

4
]

04

pd

ey

)

09

3!

0s

109

q 2Ty

q 6oy qp <8y

q ‘T

'00¢-
G0z-
001

001
002
0oe

001
00z
0oc

0ot
002
00¢

ot
002

00c

N ey

N ‘¢8ly

N ‘€9F14

N T



"PANUNU0Y ~'¢T aUnBl4

"Youney Jaye spuodss €[°/z 0} spuodsariod puodss 0= Wil "ydjads aulj wouj awj) jsuebe payojd YAy pue 931y Dy speoy auyj-uoisusdsns jenpiapuj Q)

295 ‘U9)8J)S auf| woly awil

¢l

0T

g

¢

o

0s-

P

0s

g

b !

<

b

04

001

q ‘O

q) ‘vetly

-— 00¢-
—00¢-
—1 00T -

=001
- 002

— 00¢

— 00T
— 002

— 00¢
—looy

001

002
00¢

00y

N -y

N ‘9814

N ‘bolly

56



*panuuoy g1 a4nbig

"Yaune| Joye Spu0das €[°/z O} SPUOdSaLIoD PUCIAS O = BWIL "YIJRAIS eul| wodj ouwyy jsuiebe payod Ze pue e ¥e suoijessjaody (9)

295 ‘U2)3J]S Ul wody awl}

C 0°¢ 8’1 91 vl ¢l 01 8" 9° A ¢’ 0 N,N.
H(STOT)H
A bt o T o ~N N
=~ z I~ ] ~V - - A
N =P
0
A
¢~
e A
= i = 4 = =
LH = - N AME 4 L N 0
l
3 e ()
Va \
1] J
—
= I
N I A A
7 \ 7 \ é
it \ N 1 T \V ALY
\ \ \ A ] { Y
rilid \ } { {
Al A 1] 1
\ i 1
\ 1|
T I
Hf iae) : v
_—.__ {
¥
- 1

57

syun b Xe

syun 6Ae

syun bh*Zp



*panujuog -1 aunbiy

“youne| Ja)je SpU0dss ¢I'/Z 0} SPUOASALIOI pUOJSS O = BWL YJJaAls au)j wody aw)y Jsujebe papojd 34 aaoy Jejol (p)

29S ‘U2J9.4)S aul} wodj au]

2 02 8T 91 P 21 01 g 9° p- z 0 2
F(STOT) T —0
) | il
|
IEik 002
i —{ 0001
| _ == .
I |
| g _ i —] 000z
! t 1 i ..m..v.._
," R 1 =X
! i . I 009 M.
| 4| 5 |
seacess , : § —! o00¢
| )
{
| 008 =
|
| |
| : —{ 000y
F
: - 0001
1
1
|
Hh —! 000
= 0021
i f
| :
Fiassas 11 | — 0009

N ‘Y ‘aduoj [ejol

58



penuiued -°§1 a4nbig

"Uouney Jeye SpL0JeS €1°/Z 0} SPUOdsaliod pUOdDS O = BWIL "UdJaJIS auj| wouy awy jsujebe pepojd b eunssasd Jiweudp pue Y9 jusioygeos aou0) (2oL ()

295 ‘Y0)a4)s aul] woJj auil

[ 072 81 91 A 2 01 8 9’ A A 0 s
T (STOT) g_ ﬂ
| 1 [
T _ N __ i
: m
-1 I
e i : ; 20°
_ PR e e Y
, __ _ / Eas “
F T i LN 1 ]
M I ] { LY i
WM e w0
177 ﬂ I |
_ i
| ,“ T
“ 90°
. H
80°
[” I
o A S A ; l_ﬁ f
!
H
4
-
0
F 1 s
| e
as H “
i e
_mr _ s 0¢
. N
17

V43 “aionyga0o 8040 101

Al ‘b ‘aanssaid ojuieuAg

|

|

|

0001

‘b ‘aunssaad opweuiq

+0002

ZWN

59



F

*panuuoey --g1 a4nbi4

*Youne] Jaye SpU0dRS 9°6Z O} SPUOUSALIOd pUOES ( = allj) “jeadsip abeys-)siy wo.dj sy jsujebe papold T4y pue ‘€811y 2911y 2Dy speoj auy-uoisuadsns [enpiapul (3)

995 ‘jaaJs|p abeis-1s.1y wody swil
o — 00¢-
¢e 072 81 91 P12l 01 8 9° b 2 0 o
(STOT)f — 002-

- 00T~

it ~ 00T

—00¢

0g

— 00¢

0ot

qp eIy
|

—100¢

09

— 08¢

0ot

q) €91y
|

—00¢

-~ 00¢

00t

1
q Dy
i

— 002

0g

— 00¢

N STy

N ‘e8lly

N ‘€8%l4

N Ty

60



‘panuljuod g1 8Jnbly

"Yaune| Jaye SpUO2AS 69°6Z O} SPUOLSBII0D LIS ( = SWLL ‘JaaJsIp abeys-jsay wouy awiy ysusebe penod PRIy pue 9211y Dl speoj suyj-uoisuadsns jenpiaipui (6)
205 *J99.51p 06L}S-)SA1) WOy B L
. . — 00¢-
¢ 0°¢ 81 971 vl 21 01 g 9 . . 0 ..
HSTOT): — 00¢-
—00T-

1

o
q ‘2
|
o
N DYy

N ~— 00T
~— 002

0¢

— 00¢

—001
— 00¢
—00¢

L 00

R
al «99[y
N <991y

001

; \, LaiEicEEa : : : — 001

—1002
—00¢

N ey

R
q vely

— 00%
— 004

001

61



‘panupuz) -¢1 8Jnbg

“Yaune| Jaye SPU0BS §9°6Z O} SPUOASBL0D PUOdDS O = oWl ‘JOBSID oBejs-1sdiy wouy awiy jsutebe papod Ze pue Ko Xe suoneseaooy (y)

995 ‘jaaJsip abels-sal Wody awil

27 0°¢ 81 91 LA A 01 8" 9° A A 0 ¢-
F(STO) | z-
= SEnsalesas et = T (= = £ N un
@
0 <
3,
IA
M -
&
= T am e A O rM
=4
l
EEEENEEEE . 0
& B e =~ . “ ™ . Vi (\ A
N A \ / 7M~
T 2 =
3,
M ©n
}

62



*panunRUoY -'¢1 8unbl4

"4oune| Jaye Spu0dAS 69°6Z O} SPUOdsalod pu0das ( = oWl °JasJsIp abeis-1saiy woudy auwiy ysujebe papojd Y eauoy [ejolL (1)

9 ‘JoaJs|p abe)s-1saly Wouy swlL

¢l

01 8

e

IB-.3

00z

00y

009

q ‘Y ‘e210) [eJOL

(=]
f=)
(>

0001

00zt

00¥T

000T

0002

000

000y

0004

0009-

000L

9240} [e10L

N ‘Y

63



‘panunuoy -°¢1 aJnbtq

*youne] Jeye SpUOIAS §9°6Z O} SPUOAS8JI0D PUOIAS ( = awlf °jaa.sip abeys-)s.diy wo.y sy jsuebe payold

20s ‘jaaus|p obeys-s} Wouy swi]

b aunssaid ojweukp pue “..._o Ju81a1y3902 820} jejol ()

22 02 81 91 1 21 01 8 9 v z 0 -
(STOD)] ;
H
|
F h
|
¥
Ll i i [ |H
" T . =
pEtes g
i | (=)
[]3 (123
m_ - ! i a- m
a | =
b :
o .wv
0z
vz
g
5
3
0 &
=
: SESmESaEaEEEE: ; Biae Hy, ©
=
=3
5
N

+ 0001

Aa

ZU/N D ‘aanssaud alweu

64



"paNURU0Y g1 B4nbid

“youne| Jaye sUODBS /GZ€ 0} SPUODSaLIOd PUOdBS O = BUILL "JA24SIP obe)s-puodas wosj auiry jsujebe payod Ty pue “€¥1y @1y 2Dl speoj suy-uoisuadsns jenpiapul (1)

203 ‘jaausip 9BR)S-PUCDDS WO} BuE)

ST01) A , -
_ 0 ~{ 00z-

— 001~

q 2y

1 0g o0

— 00¢

got

q ‘¢dly
1

— 00¢

0s

00¢

A
\Y

001

qi €911,
|

_ — 002

0s

— 00¢

Ty

001

l

— 00¢

09

“ — 00¢

65

N 2Dy

q ‘2¢ely

N €374

N



(ST

‘panuiu0) -"gI a4nbi4

youne| Joye SpU0JAs JG'7¢ 0} SPuodse.lod PuU0daS O = AWl Jeaisip abeis-puodss wody awiy jsujefe peyoid ¥al7y pue 991y ‘13 speoj sujj-uoisuadsns [enplaipul {1}

995 ‘J0a.SIp abe)S~pUDdS W) Bl
— 00¢-
—002-

21 0T 8 9 7 2 0 -

o
o3
)
-4
(U §V..
—
<t
—

! : —o01-

=

al ‘Dl
l
o

fod N L — OOM

k —1 00¢

0s

— 00¢

—1001

002

q 98Ty
I

— 00¢

— 00

001

-3

- NammEn g N —1001

002

04

q ‘¥ely
|

—lloog

— 00v

001

N 2N

N ‘92174

N ‘el

66



*panuijue) --¢1 alnbid

"youne} Jaye SPU0sS JG'ZE O} SPUdsaiIoD pPuodss O = awil °Jeaisip abeys-puodas wouj swiy jsujebe pepoid Ze pue Ko Xg suonesa[eady (u)

29 ‘ja9Jsip abe)s-puodas Wwody swi]
81 9°1

syun 6<Xe

71 ¢l 01 8 9° v ¢’ 0 ¢ -
j -
0
¢
t
-
. N }
a
™ e oty | I,D
.
¢
i, \.4 o
- L] o e i e Y Vi ny
NanE \Slﬁf ku
! z ©
_ 5
w...
H
il ¥

spun b+Ap

67



T{ST0

‘panuuog -l ainbi4

“Yaune| Ja}e SpU0dAS J6'zE O) SPUOHSaLIOD PU0JaS O = Bwil ‘jeausip abejs-pucass uloly suif) ysurefe papord 14 dJoy felol (W)

295 *}9aJsip abe)s-puodas wouj auil)

91 Al <1 01 8 9 LA ¢’ 0 ¢'-

h [
% 00z

0oy

g

q ‘Y ‘aat0) ejo)

008

0001

j , 0021

0ot

0001

0002

3240} |R10]

000¢ -

N ‘Y

000y

0004

0009

68



*panupuo) g1 a.4nbid

*Youne] Jaye SpUedss J6'Z¢ OF SpU0dsalioa PLOAS [ = oIl ‘Jasusip abe)s-puodas WoJy suily jsulebe papojd b einssead ouueukp pue Y39 usiaiyeod aotoy (eI} (0)

99$ ‘Jeausip abe)s-pu0odas wody sun|

] 0°¢ 81 91 [\ ¢l 0'1 8’ 9’ I ¢’ 0 ¢ -
7 (S101) : 0
} .H.o
i nens
[| i H
1 N.
- -
U i ] =%
- )
f " ! <3
1 ¢ m
Q
m g
J s
! 2
I | o
i i <
Wi ERE U Tha -
1 { 4“ ¢
“ = 9
|
i 1)) 1
: : T St H
BARmSRREE ! AN 3
i ! | 0 2
j ! =
1 153
g
1 “ ! ; o
! ".A 1 } ON o
=
=
~Na

0001

ZW/N ‘b ‘aanssaad olureuiq

69



‘panupuo) --g1 aanbij

“Houne; Jaye SpU0des 9z°9¢ 0} SpUOdSSLId PuOdsS O = sWiL ‘Joaisip abeys-piru) wouy suyy jsujebe papojd Dy pue €811y ‘28114 2Dy speo) aul|-uojsuadsns jenpiaipu] (d)

95 ‘yaa4sip abeys-paryy wo.y awg)

~— 00¢-
Z 0°¢ 81 9°T 7T ¢l 0T 8’ 9° a ¢’ 0 Nudm-
ET(STOT)! _“ -— 002~
i .
y] I.Joo._....
iEn S =
i o . : sk P PR
| > -
) N r — 001
1 v .
.r 0s —00¢
1
”r —00¢
“_ -
T
Y T Sﬁmm e ¥n y v AP SARAL k] AR A A » O ..IO
o =
S L
6 = —oz =
T T , —looe
:
L 0 —0
N ] i & n...H_ -
) — 001 _.m-w
! i — i m —— -
0¢ 00 =
— 00¢
0 0
5 z 001 =
| & 002 -
0oc

70



"panuuo) -*g1 aunbi4

‘youne] Jaye spuosas 9z'9¢ 0} spuodsaliod puedas ( = duill ‘joaisip abejs-paiy) wosy awy) jsuiebe payord Y8y pue 9811y Ny speo| sujj-uoisusdsns {enpiapu] (b)
095 ‘409.sIp abels-pAj} WwoJy sl

. . — 00¢-
02 8T 9T bl 21 0 g 9° P’ z 0 2.
STOL)! v —o0z-

—100T-

q 2y

I
()
N Dy

—00T

— 00¢

09

— 00¢

— 00T

00¢

09

qi 991y
|

N ‘99114

—100¢-

—00%

001

—1001

00z

q ‘vl
I
N el

—100¢

— 00

00T

71



TIed
)

‘panuijuoy -°¢[ a4nbi4

"youne} Jaye spuedss 9Z:9¢ 0} SpU0dsaliod puodas ( = awt ‘Jagusip abeys-paiyy wouy awyy jsutebe papod Ze pue e Xe suonessjady (1)

295 ‘}aaJsIp abejs-paiyy wody awrj

91 v ¢l 01 8 9’ /A ¢’ 0 ¢

[t

-

syun bAp

syun 6<Ze

72



*panuuo) -'g1 a4nbig

“YOUNE) Ja)e SPUODAS §Z'9¢ O} Spuodsalios puodss ( = auill joadsip abels-paiy) wouy suiy jsurebe panod M eotoj [ejol (5)

99$ ‘J99JsIp abels-paiy} Wody awy|

8T 91 Pl 2’1 01 8 9 v ¢ 0 ¢'-

u %z - p ] ¥™ 002

0oy

009

a1 Y ‘a0doj jejo)

[
(=4
[~=]

0001

00ct

-00v1

000t

0002

000

000y

000s

0009

000

N ‘4 ‘aaioj jelol

73



*panuu0y) ~'gi aanbi4

‘yaune; Jaye SPU0JIS 9Z°9¢ 0} SPUOASaLI0D PUOdss § = Sl ‘JoaJsip abejs-paiu} wouy awyy jsujebe panord b aunssaad oiweudp pue Vi JUB101§802 8210} (2L (1)

995 ‘JoaJsip abels-pAIy} Wody 8wl

¢ 0°¢ 81 91 Al ¢l 0’1 8’ 9° 1A ¢’ 0 ¢ -
[T (STOD)!
"
il ir i m .lm..._
ji “ K IQ. @
is M I N : <)
Wil | . - M
A Wi T @
R R L H HHH a
- } N T 1 9 8
u o t g
- Hi H 3
L W . ¥ tnlu
T {1y it LR
0°1
1
&
s
3
(9]
0 = 0
s
% = 0001
=3
=1
[a%]

ZU/N ‘b ‘sunssasd orweuig

74



*panujjuod --g1 aanbid

"Youne| Jaye SPUOD3S b gE O} SPUOSSLI0D PUOISS ( = WL "Jajsuedy auj wosy swyy jsurebe papoid Dy pue ‘E9H1y ‘N <y speoj suy-uoisuadsns enpiaipul (n)

79S ‘J8jSued) aul| W04y suwll

27 02 81 97T P 21 0T 8 9° p Z 0 2 e ]

F(STO): | ; —
| _ -
| =
| N
! o 0 -—
I u 1 o &
I Y
| , -
| _
m 0
1
| _
|

i 0
s w Wt " ]
| . =
| S
“ —
“, s °
ﬁ_ |
1
|
| 0 —
| =
! © -
| &
m ¥ m h—
| 10s
| _
M . 3 :
_ﬁ : _ c -
“ _ o |
1 v
| | S e x?®

00¢-
00 -

002
00¢

001
00z

00¢

001
00¢
00¢

001
002

00¢

N ‘el

N ‘N

N €8Ty

N DY

5



*panuuog -t a4nbiy

"Yyoune| Jsye spuodss pg'sg 0) spuodsaliod puodss § = auill “Jajsued} sull wodj sl jsuiebe payjold Yorly pue 911y Py speoj suyj-uoisuadsns [enpiapul (A)

29S ‘iajsued} aujj woJj aull

.

Z
F(STOT)

A=

¥

0g

0s

0ot

0s

001

qp “9°0y

q vy

00¢-
00¢-
0ot~

001
002

00¢

00t
002
0ot
ooy
009

00T
00¢
goe

1007

004

N ‘D4

N 991y

YRR AL

76



*penulu0) -"¢ a.nbi4

"4oune| Jaye SpU0IBS p4'8E O} SPUOUSALI0D PUOIES () = SWIL “Jejsued) auyl wody awy) jsujebe papord Ze pue e “¥e suopjess|adcy (m)

295 ‘J9jSuel] aul| wody swll

¢¢ 0°¢ 81 91 A [ 01 8 9° 1A ¢’ 0

(N

T (STOT)

H

syun 6fe

L
=

Syun §<Ze




*PANUNUOY ~"GT <Jnbid

‘youne| Jaje spu0Ias H6'8E 0} SPUCASaLI0d PUIS [ = BWE] ~JaJsUBL} suUll w4y awi) jsuiebe panoid Y4 aauo) |BJOL (X) -

23S ‘49)SUBIY BUI| WO.) duilL

) . . . . : : 2 0 ¢
0._” VH N.H O._” w O .v~__.__44:_. C |I.O
IR AN
il " i = i .ww ]
Al R M 00z
! —| oo0r
00
—! 000z
=y
0z
(]
£ oo
—~1
008 &
—| 000y
0001
—! 0005
0021
—! 0009
00V
m — o002

N ‘4 ‘e240f |ejp]

8



"ponuiUOY ~'§T 4Bl

*youne| Jaye spuodas 6°g¢ O} spuodsettos puodss ¢ = awll “Jajsued) aujl woJj awyy jsujebe papold b ainssaid oweulp pue Eo 1819134800 8240} [B0L (A)

98$ ‘4ajSueJ} BUI| W) WL

02 81 91 vl <1 01 8’ 9° 14 4 A .o
H T) p
1
¥ N.
m 1
NN NN T
; T ) - T =]
| .
J | A
i f i ..M.
[ H i m
I m ] v -_ ] l\ O. m
I @
| . i &l o
| T Lindin & L4 =
L L — T e =
! i t A L ‘ i N W
i | ; =
2 | el 9
I\ ! i .
) I
T !
& | |
1 I
r .
] I iy B Wwn 01
‘m -
! W SEnas
T I
i ]
A, : |
] i - Z1
I
I T rm
T - ' =
| | ]
| T M.
i ] 0
T ¥ L]
i =
@
= _ : 2
H c
| : ; @
| | fRafesE .
. 0 =
m.
=3
[

(=]

0007

aanssaad ojweuAg

ZWN ‘b

79



wy/N ‘b ‘sanssaid ojweudq

14

00g —

0001 —
00T [—
0002 —
005¢ [
000¢ —

00s€ —

ooov-[

2as/W ‘A ‘AYo0jap

02—

8
|

T

001—

01—

‘ysune| wouj awi} ysujebe pspojd 4y epnyye pue ‘A AysojeA pue ‘b aunssaud sjweukp ‘A ajbue yjed-ybi4 (2)

o
=1

W ‘y ‘epnyny

o
<t

(01 X 97

"papnjauog g1 ainhiy

79$ ‘Uyoune] Wwo.y sl

d4ae

¥at
0¢ _,

- 940N

s

B +

§Sald

al

Al

€1

atl

il

7

-3 14

vl

al

(01 X 6761

v

*apn

Yy

¥

0s

00t

0aT

f=
o
N

295/ ‘A ‘Ridojep

0a¢

00

04e

0oy

01

0c

[am=d
< &K

R

A4 ‘b ‘aunssaud d1weukg

0L

08

01

02

0c

oy

09

09

0L

08

06

Bap « ‘ajbue yjed-jybii4

80



‘11 uoysaan Buyaas ‘9510 = 1141 t(u peze) w oot = Iy

‘altee) ZWN 884 = db ‘a1 g'9z2) N 62001 = M “01 7252) N T'WWIL = OM "SZ0T 158} J0) ejep Juawfojdep Buimesed (asy-ajbuis Jo Aoysiy awil ~'97 anbid

*YoUNY| Jaye SpU0IBS 4087 O} SPUOUSSLI0D pUOIAS O = W]l *Yd)aJiS aull wodj awiy jsutebe papoyd 9817y pue Dy @iy €@y speoj auij-uoisuadsns jenpiapul (e)

295 ‘U0J8.]s aul| wodyawi

.

¢¢ _ 0¢ 81 91 A ¢’1 071 8 9’ v ¢ 0 Te-
- (S201)
0
P LA Ld- n Fo A _—
I
/ 1)
0s
0
1 AT A § 1
i i
3
0g
fwl > o Ao - T ) A ] O
- s SHEL e
f
04
" i 0
0s

q) ‘€814

al 20

q ‘i

q] '99l13

— 00¢--

-—00¢-
— 001~

— 001
—1 002

— 001
—j 002
—00¢

00t
002
00¢

001
002
00

N ‘€9Fly

N “Cly

N Ty

N ‘99Iy

81



TN

‘panuljucy -'91 a4nbi4

“youne| Jaye spuodas 60'8Z 0} SPUOdSaLIOd PUOIES [ = BWIL "YJIRJ)s aul] Woyy awly Isujebe papyord ¥eIly

28S ‘U2)8J)s aui| wo.dy Wil

0 8T 91 [l ¢’1 01 8" 9

pue ‘Dly @Iy speoj sulj-uoisuadsns fenplatpu] (q)

= .W@m,x

C(SZ01) |

q ‘¢@iy

Pk

rd

109

q ‘M

001

1001

o

q vy
|

N PRIy

N ‘D4

82



*panupuo) 91 aanbig

"Youne| Jaye SPU0JSS §0°SZ O} SPUOHSaLIDd PUOJAS § = WL "YAALS aulf woss auny Jsurebe papojd Ze pue ‘e Xe suopnesajeooy (9)

295 ‘U2)84]S Ul Wo.j awi]

X3 0°¢ 81 91 Al 2’1 01 8’ 9° i -
(5200
/ Vv
A i
I \
i AV
= N N I 5
= N ¢
[
/ \
N\ 1
il 71\ A
P~ ] ~m \ ~_
I A ] ) \ ~_
i \ ¥
{
H \
@.
Nl
P
=na 5 - f X . _
= U aa T N \ Y 0
= ] A k N A
\
A
Nl
_{ ]
| .
= e o »
o, I -t Y
A i J = i
0
H
.| g
-+

syunb Ze

syun “Ae

syun £ Xe

83



‘panuijuod -‘97 2anbi4

"yaune; Joye SpUOISS ¢)°8Z O} SPUCUSBJI0D PUOJBS § = BWIL "UDJeA)s Ul WOy dwyy ysuebe panoid L4 3010 jE30L (P)

095 ‘Y2)8d)s aulj wodj swi)

(S200)

11

L

0 —0
002 —! o0t
00
—| 000z
=
-3
w0z
8 000
P
008 =
—1 000y
0001
— o00¢
0021
—| 0009
00%T
—! 000z

N ‘Y ‘ad.0) feiof

84



"panuiuoy -’97 aanbiy

"UaUNe| Jele SPUCIS 60°8Z 0} SPUOUSBLI0D pUCDES § = swll "YNBAS aull wosj swy Jsujebe popoid b ainssaid oyweukp pue ¥y jusoiye0n edso) (B0l (8)

29S ‘9)84)S aul] wioa) auwll

27 02 8’1 91 Al 21 01 8" 9 z 0 25
(S201)]
g
20°
I—
g
! g
=
\ 0 g
] =
. N 1 i a
(13
2
H g =
” 1 "ﬁ Q.Ht
P ! “
M ] |
4y |
tas | : 21
a0 _“
| | 2 g
! __ [ =]
I I M m
u! ] 0 & 0 =
” ” g =
| _, S g 3
| |
: ~ oy M 0oz ©
¢ =
=3 =z
..unz w.ﬂ

85



*panuiuo) 97 aanbi4

"ysune| Jsje spuodss 99°0¢ 0} Spuodsa.lod puoedss ) = awil ‘Jealsip abe)s-jsily wodj awy jsujebe payord 99y pue TYy €Dy €3¥1y speoj sujj-uoisuadsns jenpitpul ()

295 ‘ja0JsIp abeis4say) wouy auil]

x4 0°¢ 81 91 LA ¢l 01 8’ 9° 1A ¢’ N@.m,..
T (S201) ]
v 1 o) h O
08
. 0
v ENARERE R v L N 4
08
= - e =t )
\ r\
106
v > W = ha v oA NPy ) 0
1
i 05

aj ;29115

q 9y

q ey

q ‘T4

00¢-
00¢-
00T-

00T
002

00¢

ot
002
00¢

001

002
00¢

00T
002

00¢

N ‘9T

N ‘2Dl

N ‘TH

N (9t

86



*paNuUNU0) -9 aunbld

"youne| Jeye spucdss 99°0¢ 0} Spucdsaliod puodas § = awlL jeassip abes-isayy wouy swiy sujebe payojd VAly pue *Dly @@lly speoj auy-uoisuadsns fenpiapul (6)

2as ‘}99.sip abe)s-1sJl) Wodj awlL

22 072 81 97 P 21 01 8 9 ' ra v -
T (S201)7 0s- —002-
I,OOHI
e A v ] - H / H - O HIJ N O %n_
P ™ - \- JINGA - A._Wu IOO.H _V.v
s o ° —jwe
—loog
—looy
001
. 0 _ N 0
o ot o] > =N 1 =
= San) e Y —oor F
7 m ..N
05 -—00¢
—loog
0 0
‘ N
- . ’ T == _ —oot
v - o =
! .; =8l : il _. 09 W —100¢ MoV
f s —jog =
Vi
—loov

001

87



*panuuo) -'91 adnbid

-UotiNe] Ja)e Spuodss 99°0¢ O} SPUOdsaLIod puoedes = awll] ‘jeaisip abeis-1sJiy wioay awi) jsuebe papojd Ze pue Ko ¥p SuopeIa[aY (U)

995 ‘joaJsip abe)s-s.ay) wodj awl]

¢¢ 0°¢ 81 9T [l ¢1 0T 8 9° A ¢ 0

- (S20D) [T

pd

N

i
spun b Ap

AN

88



F(S20T)

0°¢

‘panuuo) --97 a4nbi4

‘young| Jaye SPUOJSS 99°Q¢ 0} SPUOdsaliod puodss () = swll jsaisip abejs-1s41) wody awyy jsujede papord H 82404 (ejoL (1)

995 ‘jeausip abe}s-1saly wWodj auill

002

00

g

bt

g

q ‘Y ‘e04o) JejOL

0001

0021

| . e o == oovt

oot

8
&

8
&K

N ‘N ‘eato) [eY0]

000y

0009

0009

89



‘panupuo) -'91 s4nbij

*Uouney JeYe SPUOJAS 09°0¢ 0} SPUOUSBII0D PUODSS ) = AWl “JeaJsip abejs-}sij Wosj swyy jsutebe papojd b sunssesd ojweudp pue ¥dy juaioiyaos easog [ejol ()

295 ‘Joa.sIp abe)s-is.r Wwodj aulil

¢ 0°¢ 81 91 Pl 1 01 8" 9° A ¢’ 0 ¢ -
H (S20T){ : ,,e
¥ =i
[
i _ g
2
_ ¢z
fitt } 2
N 1 Q
_ g
H : IR
m 1 | m..
\ 1 LY Y N
" Lt o y| L
¥ L 1] t 1 -
1] | S AN
L]
]
B »
9-
11
&g
g
0 5 0
= =
] 3
| | PEE e &
0z -000T
=
=3
=
~n

ZU/N D ‘aanssaid ojweukg

90



*panuiuo) -"91 a4nbig

“YIUNE| I8} SPUOIBS 94'gs O} SPUOdSaLIOD PUOITS ( = BWILL *joaJsip abels-puoedas wouy awiy ysutebe poyord 9917y pue ‘Tiy 2Dy '€y speoj suy-uojsuadsns jenpiaipul (¥)

995 ‘j3045Ip 96B)S-PU0ISS WO} BWI]

: — 00¢-
rAra 02 81 91 Al T 01 8’ 9’ A e’ 0 Z-
T (S201) ] 05~ —{00e-
] iy —oor- =
o @
; o ¥ -0 ¥
n i = =
— 001
05 — 002
—00¢
o A ~ it e A, ~L ool ") \d A y O u|41_ ] O “|.41_
° —1000
= =
0$ -— 002
—00g
1
Ty g 0 - —0 -
.m le =
o —002
X iy —i00¢
A it =D = Pt W w - " 0 _nl.H._ —/0 q'.w_‘_
g —o 3
— =
06 d —100¢
—i00¢

91



*panuIuos -'97 anbid

"yaune| Jaye SpU0IBS 96°cc 0} SPUOSELIOd Pu0IBS O = dWL °JeausIp abejs-puodss wody awyy Jsutebe papord ¥OITy pue ‘2iy 21Ty speoj suj-uoisusdsns Jenplaipul )

295 *J8a.4SIp abR)S-PU0IAS WY W]

mLmNcH: 0s- — 00z-

—- o0-

1

00t

ql 28l
|
N ‘Zal'lﬂ

—100p

oot

001
0 002
00¢

1l

Al
ai oy
N ‘24

- — 001
—looz

iKY

YIALLE

—00¢
— 00V
—l00s

92



‘panupuod -’97 a.nbid

. *yJune| JaYe SPUOIAS 96°EE 0} SPUOASLIOD PUOIIS ) = SWIL ‘Joa4sIp abeys-puodss wody awyy jsutebe payold Ze pue Ko %X suopesepooy (W)

99s ‘jaa.s|p abe)s-puodas woy awil

27 02 81 91 71 21 01 8 9° v 2" 0 2
T (SZ0T) Y
i - ana z}_ A o
{ w A c
y =]
v
1¢-
&
= = s 0 =
3,
_N
N,I
= 5 2
0o 2
3,

™

93



*panuiuo) -91 a4nbly

*yaune| Jaye SpUOIAS 96°¢s 0} SPUOdSaLIOD pPU0IaS § = awll yeausip abejs-puodas wody awyy ysulebe papojd 34 820} {e10f (1)

295 ‘}094s1p abe)S-pU0IS WO} BuEL

22 07 81 97 P 2T 0T 8" 9° 7 z 0 Z- _
P (S201)] 0 0
N N F LW 4. A - OON ] OOO._”
y LE At NASNEM 1 - 10 HEE
QE T
0oy
W —| 000z
g g
0 g 5
8 oo 8
e e
: 008 = =
—! 000y
0001
—! 000s
0021
= — 0009
009t

94



“panuiuo) g1 aInbly

*younej Ja)je SPU0DAS 96°¢ce 0) SPUOdSaLI0d pU0IaS () = Bl ‘Joodsip abe)s-puosss Wwody awyy sulebe psold b aunssasd ojweudp pue Eo JUR[2134809 9240 [B)0) (0)

295 ‘}924SIp abe)S-pu0das Wod) aw]L

27 07 8 9 . . . . . . . .
(SZ00)! LAl 21 01 8 9 ¥ 4 0 NN«.
-
- i
¢! ]
: i Ta 9 W....
un . g
I ¥ : - o
I T L] Mvw.
i= 1T R
ra
7T
g
N o
3
(o]
a
Z
s
02 = — 001
=
=3
N

ZU/N ‘b ‘aunssaad orweuiq

95



‘panuijuoy) -91 ainbid

"youney Jaye spuodss 81'J¢ 0} spuodse.iod puodss ( = awiL ‘Jeaistp abejs-piiyy woy awiy jsutebe papoid 9311y pue iy DIy “€¥1y speoy suyj-uosuadsns jenpiAapul (d)

05 “}a3.S|p abRIS-PAIL} WOy W]

(S20T) |

0g

P

0a

09

0s -

a2y

q 9oy

qp ‘€9l

q ‘Diy

00¢-
00¢-
001~

N €971y

001
002



‘panuuo) -'91 aunbi4
-youne| Jaye SpU0das 8I°LE O} SPUOdsa.iod puodas ( = aWll ‘JaeJsIp ebejs-paryy wosp awy jsujebe payord valy pue ‘Pl 28y speop wc__-:»o_m:wn_m:m [enpiatpu] (by
29S ‘Jaaus|p abeys-pau} wod) awlg
— 00¢-
—00¢-

0°7¢ 81 91 ! ! 01 8 9° v ¢ 0 ¢ A

(SZ00)]

——001-

— 001

— 002

09

—00f

001

—00s

LY

]
[E]
H
K]

q Ol

0S 00¢

R
qi ’Van_.]
l
1=

00T

N @y

97



*panuijuo) --91 ainbi4

“Younej Jaye spuodas §1'J¢ 0} spuodsaiod puodss O = awyl *jeaJsip abeys-piiyy wody awy ysuee payoyd Ze pue Ao Xe suonessaooy (1)

29s ‘J9a.s1p abeys-p1y} wody swil

02 81 9T
[ (S200)]

P

syun b Xe

[9V]



“penupuod -'9r aunbid

“yaune| Jaye spu0das ST°JE O} SPUOLSaLiod Puodss O = 3wyl °Jeaisip abeys-paiyy wouy swify jsujebe popold ¥ eduof jelol (s)

995 ‘J0.s1p abe)s-pJiyy wod) awi]

22 02 81 91 7 21 01 8’ 9° p’ z 0 N..m. i
 (S201)
] : 002
: . . —{ ooor
I |) hd
00v
—| 000z
g
o
00 3
o
: ® 1 oo0e
-
008 &
— 000y
000T
—{ 000¢
H : 0021
— ooog
- oovt

N 4 ‘aa.0) feyo)

99



(SZ00)]

*panuuogy 91 a4nbi4

“yaune} JsYe SPUOJAS 8T°[€ O} SPUCHSALI0D PU0dAS () = AWl *JeausIp abes-paiu) WoJy awny jsutebe payold b ainssaid oyweudp pue ¥3g juaioigeon 8dioj 1oL (1)

¢'1

01

99S *499.5|p abels-pJiy} woJy awi]

g

Ti1T

P

=

|

NN

VA

D
—

)
—

p~)
N

24 ‘b ‘aunssad osjweuAg

“1'39 Juaiiye0s 82.0 (101

0001

ZWN ‘D ‘aunssaad agweu&dr

100



*panuiuoy) -91 a4nbi4

a . . £811
“Youne| Jsle SPUOISS GP6E O} SPUOASBLI0D PUdaS O = BlWIL *Jojsues) aul| wiody swi jsutebe paoid 9am, pue Dy ALY 1 speo| mc__-co_m:a%am jenpiatpu; (n)

99s ‘Jajsuedy aul} wody dwil

101

TTT o

(S2OD

N

09

04

=

04

0

q 92y

q €Ny

q -2l

™y

al

002
00¢

001
002

00

001 °
002
00¢

001

oo

N ‘€974

L

N

N 981y



‘panuguoy -'97 aunbid

"Young| 13))B SPUOSS £y ¢ O) SPUOUSAILID PUOES ( = |l “Jajsuel) auyj Wody awyy jsuiebe pepoid ¥oITy pue Dy @M1y speoj auil-uoisuedsns [enpiapul (A)

¢

0°¢

29S ‘Jajsuedy-aul] wo.j awil

¢1

01

g

F (S201)

a 29Iy

0s

0ot

y ol

q ‘4

04

—

i
X

R
q vy

=001

J 00¢-

—100¢--

—100T-

—1001

~—1 00y

001
002
00¢

]

oot

—1002
00¢

|

—{00¥

—009

N ‘Zé]1j

N Dl

N PRIy

102



‘panunuo) ~'91 a4nbiy

youne| Jaye spUods Gi'6g O} SPUODSAIIOD pUODSS () = BWIL "JajSUBM) aujl| WoJj awy jsuiebe papoyd Ze pue A e suopessjenny (M)

28s ‘JajSuet} aul| woJy dwil

o

02 81 91 Al 21 0T 8" 9° 7 Z 0o 2z

2

[3)]

syunb<Xe

103



*panujuo) -*91 84nbi4

"Younej Jaye Spuedds Gy'ee 0} SpU0ASaLI0d Puodas § = Al "JajsuBI) aull woJj awj} jsujebe papoid 14 a2J0) [el0L (X)

J9s ‘4ajsuet} aul| wouy awi]

¢¢ 0°¢ 81 91 ! ¢l 0’1 8" 9° A ¢’ 0 N...o —0
(5700} 7] s
a7 P ; T :
sy = 002 i .
ynn
|
1 00%
— 000¢
Y S
w5 g
(]
8 oo ®
- -
008 = =
] cccn
0001
-—1 Q009
_ 002
“ C — 0009
. - oovt

104



“panupuog -'91 aJnbly

"youne| Jaye SpU0IBS Gy'6E O} SPUOASSLI0D PU0IAS O = aWIL ‘Jojsuedy aul] wouy awy) Jsujebe poold b eunsseid oyweukp pue Yo juaroye0s aatoy (10l (K)

295 ‘Jajsued) aul] wouy sull

.

A 07¢ 81 91 Al 21 01 8’ 9° A A 0 ¢ -
T(S201)] : 10
i -H A
1 i %
i T | " I r | m
o
] N % .w S
i e g
wil /i ! @
¥ ~_ _N_.H W.H..J.m
" 1 [+
=
2
9T
10°i¢
Vi
z
&
H 3,
0 & 0
=
: 2
2
s
0 a 10001
=2
=3
~N

105

ZWN ‘D ‘ainssaad orweukg



ZUN ‘b ‘aunsseud ojweuiq

005

0001

00s1

0002

00s¢

000¢

00s¢

000y

295/ ‘A ‘AYo0jep

0r—

1

021—

"papnjauoy -'91 aInbiy

‘youne| wouy awiy jsuiefie papojd y apnyye pue ‘A ApooaA ‘b aanssaud sweufp ‘A awue yied-biid (2)

23S ‘youne| woJj awll

1 4qe mva 41 siad
144 v oy 8¢ 9¢ 43 [ M_WN 92
oj-amo: & : EM_:_:_% 0
N o 8.nssaJd sjweu
I S 00s
002 I
f i\
{ \ E
/ - Ay1o0[8A 000T
B I\
00F— f
HH 006t
> ]/ ajbue yied- cc___“_
= =
g5 / Z
il 009— ym=a 0002 ,”nw
3 s =
1 : ] =
/] ! T saE 00s¢
008— FeEr riH o8
apnyy- e mas L AAN
1 H : A_, i gl : =
+ : o 000€
N - it
000T— Sas pa :
Spaass 00
== ,
L !
00¢t 000p:

—

oot

R

[=3
fo=)
o~

a9s/y ‘A ‘AydojsA

0a2

0se

ooy

0t

174

R

2l ‘b ‘anssaud djweuiqg

(=)
~

[
.

0L

08

01

0¢

0

oy

0s

09

0L

08

06

bap “« *a)bue ujed-1ubij4

106



‘yaunej Jaye SpU02as Zo'yz 01 SPUOdSailod PU0AS § = AWl “UojaJls aull wody swiy ysulebe papord 015 pue ‘g O I8Fly speoy suyi-uojsuadsns jenplapu] (e)

¢ 0°¢

‘11 uoisdon Butgeas Tp1°0 = 121 ' 6s0) w 16 = Qdy
“(ZH/0 9°sh) QW/N €'€8T2 = Udy 1 812y N 1126 = M ‘@1 00520 N TZTT = O "Se0T 159 oy epep juawfojdsp Busmesed |ae-a1Buis Jo AI0ysiy Wil 71 @4

205 ‘YIRS auUlj wo aw]

- (SEOT)

S

nN

05

09

P

0a

0s

q ‘9l q ‘el

q ‘0Diy

o0t-

001
002
00¢

001
002

00¢

0ot
002
00¢

ot
002

N 0Ty

N I8FY

%

NSl

107



‘panuuog -*J1 ainbi4
‘Yaune) Jaye spuosss Z6'pz 0} SPUCdSa.LI03 pU0IsS § = WL YIRS aul| wody awiy jsujebe paopd €2I14 pue 99Ty TNy speoy suij-uoisuadsns (enpiatpul (q)
295 ‘U9104)S auj| WoJj auwfl |
00¢-
002-

2 02 8°T 9 vl 21 01 g’ 9 ' Z 0 G N
(S0l , ]

|

,ﬂ —001-
|

1

Ak ‘ —001
— 002

: : - = 5 i \ 00
ot b ]

——
P
i

00¢

0g

g 9Ty
|

—1:00F
—1004

00t

001
002

—100¢
—100v
—009

q ‘€9l
|

0ot

N oIy

N ‘92014

N ‘e3ly

108



panunuod -1 a4nbi4

"yaune| Jeye Spuodes 26y 0} SPUOUSaLI0d PUODSS § = SWIL "U2JAS aull woaj auly jsujebe pepoid Ze uoyedsjeode pue YT4 pue 424 “‘speo| aujl-Buyeat |enplAlpul (9)

995 ‘U2]8J)s au| wo.y awlj

¢ 0°¢ 81 91 A [ 0T 8 9° v ¢ 0 l-
{SE0T); : v
(Y
b
Sa'l Y N 5
U o
= =]
e . 1 =,
Es 2 ! =
A 4
i
o 27N N
/ n
+H
¢ v
A
]
I, LY
1Y r: i1 ] ¥ A rd 0
d A o | iy h 1] A, A
a2 M 4 AR AT 1 f
' v !
I
\! al
{ ¥
1 13 05
=3
00t
1
x Ty 1 0
¥ v
-
| f
* ot
<A SRS (IR g
b, A 17" T 7 09 —
W VT 11 =3
1A 7
b PN
\ 7 =
¥ I
L
i
N 001
NN

—1001
—00¢
—100¢

ooy

001
002

00¢
0oy

109

N 24

N T4



‘panuuo) -°/T ainbid

*youne| JOYE SPUOJAS Z¢'pZ O} SPUOdSaLI0d PUOdSS ( = WL "UdleJls aulj wouy awly jsuiebe peyojd Yy aou0y jes01 (p)

99$ ‘U9)a4)S aul| wodj awi}

2 072 81 9T 1 21 01 8 9° v z 0 Nww
T (SE0T) . T
o
J
_ 002
1t
L1 b
[ ¥ ___
] ! FrH ooy
F ik} i}
._._ 1 i K | =
7 t 3 K __ =)
i I __ w
i f 11t 8@ ”Out
¥ AR AL 2
4 I ¥
T 1 pirey)
i { N
] 008 &
] /
i
0001
T
“ I}
; 0021
- , 0091

—1 0001

— 0002

— 000¢

— 000y

—1 0003

—1 0009

— 0004

N ‘H ‘82J0} |ej0L

110



"youne| Jsye spuodss Z6'pz 0} spuodsaiod. puodss ¢ = awil “yojedis suy woly awy jsuebe papod b aunssaid ojueup pue Vg yuaioie0n adioy jejol (a)

295 ‘U0)8.)s aujj Wo.y awigf

‘panupjuo) -1 84nbid

¢e_ 0¢ 81 91 'l 21 01 8 9 v z a0
1 (SE0T)] =]
20°0
) g
700 =
(=]
3
iRl
_ W | m
90°0 =
n 4 1 w.
i ! ! | ! Z
| | M T
s J ! m = 80°0
Emmiyl N ! /
= = T
] !
5 5 010
{r __
]
| g
j 5
: 0 3
: o
i -
| w
c
| o 3
T 1 m 4 1 i o
. | -
_ 08 R

ainssaJd sjueulq

0002'¢

ewIN b

000

111



‘panuuod. -*J1 a4nbl4

*yaunej Jaye Spuodas Jp'Jz 0} Spuodsaso :
p O puodas = awill ‘Jeausip sbejs-ysayy wody swy jsurebe payord 013 pue Oy ‘ety Iy gpeoj auy d
1]-uoisuadsns [enplalpu] (3)

995 ‘J9a4sIp abe)s-jsl) wody auwll

2

H

0s-

(s€on)!

q 181y

0q

0s

-

q ‘N

08

q ‘004

04

q ‘tH

00¢-
00z-
00T -,

001
002
00

001
00¢
00

001
002
0o

001
002
00¢

N “Tey

N ‘€M

SN ‘9l

N 014y

112



*panujuog) -1 aanbid

"Youne} Jaye spucass Jy'Jz 0} spuodsaliod puodas O = awll “jeaisip abejs-}sdiy woay awiy ysujebe papod €114 pue 9811y ‘I8ITy speoj auy-uoisuadsns jenpialpul (6)

29s ‘Jaa.sip abeys-ysayy Wouy awll

N ‘1814

. — 00¢-
m 0°¢ 8’1 9°1 Pl ¢'T 01 8’ 9’ 1A ¢’ 0 O¢-
H(SE0L)! — 00Z-
= —1 001~
= = 0 _...“ — 0
Wik o
— 001 .
— 00¢
- . . = 0 0
MR L/ Y sx Ty L o . . A [ _.m_..._ J -
: & o =
_ >
s —002
05 =
" r 0 .Jﬁo
L T —1001
SRRRTSESTT _ ] 5 _ —o0z .
X ot g —e &
Y = —007 =
; F } 001
/ —009
.,< II.,D@Q
oglt

113



‘panunuo) -*J1 ainbid

“youne} Jaye spuedas Jy'Jg 0} spuodsaliod puodss O = aWll °JaaJsip abeys-)sdiy wouy awiy jsurebe payoid Ze uopessjaooe pue 414 pue 424 ‘speo| suy-Buness jenpiapul ()

935 “j9a4s|p abe)s-1sJij wodj sl

N. 0°¢ 81 9°1 vT o 1 01 8 9° v’ < 0 Ky
(60| . “
= ] e o / ™A /,o ﬂwv
T ot B (=]
A : \\ \ m
N I .,lre. 7 7 =
i
iy
i
Y n AN
I I A A
N :L\. L A 72 f i d. y, F ~ ‘ A F \n — O l,o
) N i 1] Y
_u/m: -
: 05 = —00¢ =
—00v
] RN u ¥ Ay AN s S J s v AN . ,_S ..—f\—\ 0 II_O
—100T
P | !
: =5 —00e =
—00¥
00T
—004

114



*panuiuo) -1 aJnbi4

‘yaune| Joye SpU0JBS /"7 0} SPUCHSaLI0d pLO28S § = BWIl ‘Jeassip ebeys-)sJy wodj oy sulebe papojd Y aduo) jejoL (1)

595 “jeaJsip abe)s4s4lj wody awil

2 02 8’1l 9T Al 2T 01 8 9 A z 0 25 —0
- (SE0T)]
1 Y "
AR 1 ] 00 — 0001
FwNmy 3 i VR AR, 00y
. — 000¢
N — ] —
M g g
009 g g
I H
R 8 Jooee®
} ~ N
] : :
008 & =
— 000§
0001
-1 0009
0021
; —1 0009
0ovt
A = —oooz

115



*PANUU0Y =21 a4nbi4-

*Youne] Jaye SPU0BS [z 0} SPUOUSBLI0D DUOIAS ( = AUl "JasusIp abejs-jsaiy wouy auy jsusebe payoid b aunssead oweudp pue Y4 yuerongeoo anioy (oL (1)

295 *}aaasip abeys-jsal) wo.y swll

0001

4 072 81 91 Al 21 01 8 9 v Z lo -
- (S€0U)] 0
1]
50°
ﬂ_
—
100" W
g
g
- 8
i 4] ..H_ur.'
o S,
: | 3
0z
T « 4 1 ~~
- } —.- -
I | : aZ’
I 'l
__ |
b} " m\ ‘. 141
[ [
i 0¢”
ﬁ &
T =1
i H 5
[T} T - =,
i __ k. 02 0
& m P
I s T “
A, ] S
“ ] I o
} I ! cNmu
g
=1
N

*aunssaad sjueufq

Zw/N *h

116



"youne| Jaye spuodss yE'0g 0} SpUdsalod

‘panuyuo) -"21 aanbyy

puodas @ = aWll - “Jeeuslp abe)s-puodas wouj auigy sujebe papojd 0Ty pue ‘@3 B4y 18Ty speoj suy-uoisusdsns enpiaipul ()

395 ‘j9aJsip abels-pUOIBS WO) L)

¢ 0°¢ 8'1 91 ! Z1 0T 8 9° v ¢ N.mm-
H (S¢o1)
=3
o
i —— Q ' .o'.
o
0q
LA AAA v v }ivt O
] - -
&
=3
0s
0
1 n [ frgreed R ﬂ._ ﬂJu_
=3
0g
0
=
=
7
0

00¢
00

00T
002

00¢

001
002
00

001
002
00e

N 0Ty

N ‘€4

N ‘9

117



‘panupuo) -*21 a4nbig

*youne| Jaye spuodss peOg 0} SpUodsaLlod pUOdAS () = SW| “JeusIp 8bejs-puodas wodj awiy jsuiebe peyoyd €8114 pue 9911y 181y speoj sujj-uoisuadsns fenpiapul {))

295 ‘J9a4sip abe)s-pu0das WOLY BulL

— 00¢-
r (SEoT)! 0s- ~—}o0z-

o
e
[
o
-]
—t
v
o
<r
—
o~
-
(=1
—
%]
o
<r
o~y
[}
oy
.

— 001 -

Iy
|
h
[=)
qen
l
o
N ‘feﬂﬂ

ai

—{oot
f | — 002

q 99f]
|

001 !
—002"

N 99y

i Laanes B Y —foor
06 —002
—00¢e
— 00"

q ‘e
N ‘€814

J —1004
—009

118



‘panunuo) -1 sunbig

‘youne| Jaye Spuodss y¢'Og 0} Spuodsetlod puodas ( = awll “jeatsip afieys-puodes woiy sy} jsusebe poyojd Ze uopessjsooe pue 41y pue 4 ‘speoj aujj-buyeas jenpiaipu| (w)

295 ‘Joausip abe)s-puodas wodj auifl

C 0°¢ 81 971 AL ¢l 01 8’ 9- 1A Z’ 0
- (S€01)
N
- 7 0
e o c
e e aanE . = 3.
0 EEE 7y
mm
. A
)
» by \/) | 1\ I A Al
\ \ - N n . i - A ... £~ \. c..\ a r\c L e .WO |.|O
. i ~r1 T
¥ ot ¥
= . =
05 ~—100¢
—00¢
™ Ay . - f == —1
he A ™ ». | ) . R by b A A7 N y . Ay [yt .huo IJO
—1001
002
05 T ] 2
- —_ =
= ~—100¢
: —00p

00T

119



"panufpuo] -2 aunbij

‘youne| Jaye SPUO33S p¢'OE O} SPUOHSaLIoD puOdas () = awl] Jeassip abejs-puodes woay swiy Jsutebe peuoid ¥ 2040y |e0L (U)

295 ‘j9a4S1p abe}s-puodas Wody auil

2 07 8T 97 b 21 0T g 9 P 2 iz _
H (S€0T) 0
- i R
- et . - ; 002 .
i
: -t ooy
— 0002
S g
Qo =2
w3 g
o (=]
8 o ®
~ =
08 = =
— 000y
000T
—! 000g
002t
—! 0009
00V
_ —oonz

120



"panuijuo) -'/1 84nbid

*youne| Jaye SpUodss y¢0¢ 01 Spuodsaliod puodas (o = syl "jeassip abejs-puodas wodj awny jsujebe payord b asnssaud opweudp pue Ydq Jua191e00 820§ [e}OL (0)

935 *JoaJsip 9be)s-pudas Wio oulL

0°¢ 8°1 9°1 ¥l 1 01 8’ 9° p ¢ 1] A
(S€0T)] 1
e PR
_~ 1
: “ ! EY
1 . =
-IH ¢ m‘
i 8
l 1 [}
i . , g
i et R RE R : A
I N t 3
L i 1 - T T o
e} 7 1 HH %! T H llﬂl_d
.uL i _ ! “ M o~
1 ! H
{ : }
1
L’
! g
0 &
=]
@
a
=
- 0z
=
=3
=
™~

121

ZWN ‘b “aanssaid ojueuRq



"panuiuog ~J1 a4nbig

‘youne| Jaye Spuolas ¢zp¢ 0} spuodsailod puodas ( = auil] ‘yeaasip abejs-pliyy wosy awyy ysulebe payord 0Ny pue @y ‘Ol TNy speoj euy-uoisuadsns [enpiapul (d)

23S ‘J9ausip abe)s-patyy wouy su)

2. 02 81 97 7T 21 0T g’ 9° p’ A 0 -
(seon)| 0s- —jo0e-
. R (UG
e =
= Y 0 2 —0 =
g ot
0 —Jooz
a, < ™ R - . p! O m._ ! ,O J.“ln.r..u_
_ 01 _
0 002
[ (7 o .o
A | [ L » 1 - N %._ gl_.._
: 0ot
m =
o 002
B "2 T &
EEaS = ot S
] i < we -

122



123

"panuRuO LT 3nbl4

"yaunej Jaye SPU0DAS 6P O} SPUOUSALI0d PuoeS ( = BWLL °Jaalsip abels-pijU} wiosy swn ysujebe uwzo_.a €911y pue 98Iy ;.w_._“_ speoj autj-uoisuadsns jenplalpuj (b)
295 ‘Joaus|p abeys pdly} woJj awl]

. — 00¢-
22 02 8T 9 v 2T 0T g’ 9 ' 2
- (SEoT) : M — 002-

il

— 00T -

i
o
q ‘[a”j
l
(=]
N Ty

— 001
05 -~ 002

- _ —oog

— 001

=3
06 —002
=5

—00¢

N ‘991

~—00p

00T

)
002
00¢
00p

N €y

4
q “€any

L




‘panunuos -*1i 84nbij

“youne| Jaye Spuoas zpg 0} Spuodsattod ( = awl “3oaJsip abejs-pary} wouy sy susebe payoid Ze uonedajasoe pue “I4° pue 424 ‘speoj euy-Buless |ENAPUL (1)

29s ‘j9aJsIp abeis-paLy} wo.y aultl
272 072 81 91 71 21 01 8" 9 A z 0 Z-
T (scon)f ¢-
R
0 =
[t o
. S
7
= rz \ ..:.,. a ” cr.. 1 A\ . r <R ¥ ‘.., ) 0
001
o ro'
o6 002 JN
< 00¢
0oV
001
ENARNES A : i 7S ~ 0 0
00t
., =k _SN =
0s - ul Z
e 00¢
_ 00y
: 001

124



e

‘yaune|- Jaye Spuodss 4z'v¢ 0} spuodsatiod Eou.om 0 = W)} -jeausip abejs-paiy} wody sy ysujebe payoid 14 - aealoy jejol ()

*panuijuo) -°J1 aanbi4

295 ‘Jaa.s|p abeys-paIu} wiody awi]

4 02 8T 91 Al 21 0T 8 9 A A Zs 0
[ (seonf Rt
£ g 002
4 &8 y —] 0001
i ; H
00
—] 0002
—_
&
009 &
(=]
£ —000¢
008 =
—{ 000y
000T
—] 0005
0021
—] 0009
00v1T
— 0002

N ‘H ‘eloj |ejoL

125



‘panunuo) -1 a4nbid

“youne| Jaye Spuodss 6Z'yg O} spuodsaliod puodas ( = swWjl Jaassip abels-pajuy. wody swiy jsuebe papoid b eunssaid ojweukp pue Vi 1UB1913§302 3240} |BJOL (1)

29 ‘JoaJsip abe)s-paiy} wody awyf

02 8T 97T Al Al 0T 8 9 ¥ Z 0 -

£ (SEOT)]

=
)
149 quaio1})800 8240 0101

—

Aa

‘aanssaad Jjweu

o)
o~

0001

Ma b

ZWN b ‘aunssaud ojureufg

126



“youne] o) SPU0DAS /'€ O} SPUOISIIIOD PUISS = AWIL JaJsuedy auyj wouy awyy jsutebe ODIy pue @iy €1y ‘18¥1y speoj aull-uoisuadsns jenpiaipul (n)

22

- (SE0T)

0°¢

81

91

295 ‘JaysuBd} 8UI| WOy aw}

4

"partiuo) ~-/1 eanbiy

01

g

0s-.

I

q “TMy

04

q o

05

1

q ‘94

09

qAI 0Ly

0s

oot
002

N ‘94

00c

<

=
N ODi4

002
00¢

127



‘panunuo) -1 a4nbi4

"Younef Jaye SpU0AS TL'9E 0} SPUOGSaLI0D PUOISS O = BWIL "iajsuel) auil woly awyy isurebe poyoid €311y pue 99Ty Ty speoj auy-uoisuadsns (enpiapul (A)

99s ‘Jajsued; sul| wouy awi)

. » - . - - ccm.l
2 c2 81 91 A Z1 01 8 9 A 2 0 2 70c. N
i (S€01) : —002-

—1 001 -

q ‘eI

] & — 001
— 002

£ = Salagnl —{oot
002
—| oo

qa 99[1
l

001

, —{oot
ooz

05

q “edly
i

_ i j - —1{00%
—io0s

N T8Iy

N ‘9'911_5

N €8Iy

128



*YouUNe| JaYE SPU0BS 1/°9¢ 0} SPUOSBLI0d PUOISS ( = aWI] "JBJSUBJ} BUI} WOJ) auwily jsuieBe payold

*PAUU0Y -1 a4nbiy

995 ‘Jaysued) aul| wo.y aui]

Z

B UOJjeJ3|adoe pue ,:u_ pue

12

4 ‘speoj aul|-Buijeas [enpialpul (m)

N.w 0°¢ 8°1 91 A Al 01 8’ 9° A ¢’ 0 N..N -
7 (seor)f .
,_ g
P i
= ESEE . 0 m
e &
A
C Y 7 Y y " A p un I B Bl A o
. & i 0
&
5 05
o
001
; _— [l _“ \ 5 n kiR .:_ iy ,—. - .y i \4.1&
T : f d i
= -
0 =
i o
{001

—1.002

—ooe
—liogy

—1001

—l00z

—100¢
—00y

N 44

NLY

129



*‘panupio) -/ aanbiy

"Udune| Jaye SPU0IAS [19¢ O) SPUOUSaLI0D PU0DBS ( = BWIL ‘JeySUBJ} suyl wWody awiy jsuiefe papoid M aaloy (201 (X)

9s ‘Jajsued} auij wodj awil

27 072 81 971 Al 21 01 g’ 9 v z 10 2~ N
T (som) mEE Ry 0 ~0
I
s _ i \_ |
Anriny u i / i 00¢ — 0001
. mEiaan T _. _
1
/
| 00y
EERaae —1 0002
g
=2
009 &
(=]
g — 000¢
~1
008 &
—{ 000y
0001
—1 0005
0021
— 0009
iR 001
o . 0002

N ‘Y ‘80.0} [B}0)

130



‘panupuo) -1 aanbid

*yaune| Jaye spuosss 1/°9¢ 0} Spuodsasiod - puodss. ¢ = suli] ‘Jajsued} auyl wouy awy Isuiebe payojd b aunssasd ojweudp pue Io E_o_u_tuou 2240} 12101 (K)

995 ‘48)SURJ) BUI| WOJ) dW]]

0°¢ 81 - 9°1 P'T 2T 01 8’ _ 9° i :___N..i % ..o
£01) ] n T
e _ "1
T HH-- L
_ . q
k| —_w L\
: y i
1 f o1 -
IR a0 1 1 t M
A y 3 i =5
! It =)
S
f s 1 @
(]
_ g
)
L E
: 0¢C¢ &
=
(34
- 0°¢
g
]
3,
0 & 0
=
2
Z
T @

q 0 0001
=
=
~n

ZUN 4 ‘aunssaid sjweuiq

131



00s

000t

0041

000¢

wjN ‘b ‘aanssaud atweuig

I/

005¢

000

00se

oot

T.

Jasjw ‘A “Anoojap

02—

T

ﬁ?

00T—

17 L

"papn|auoy -*1 anbly

‘younej woJj awy ysuiebe panold Yy epnyyie pue ‘A Audojen b asnssesd onweukp ‘A ejbue yjed-bid @)

99§ ‘youne| ]
S ‘yaune| wody awi]

4 ue . de [ s1 0d
0 g€ 1 % e % Lo . 5
FE(scon) ssxssasey
24nssadd Jjweudg 1
i - 008
002
Ayoofep
0001
007 :
. X 00sT
= , >
: =
W , o
=7 S 000z
=3 A mea -
71
apmiyY 0062
008 : :
ajbue yyed-ybiid <1 000¢
LY
0001 / s
_ . 00
00z -

ns

0ot

002

052

00¢

(1143

ooy

2957y ‘A "Ai20j8pA

01

0¢

0c

oy

04

0L

08

A ‘b *aanssaud osjweulg

0t

02

0¢

oy

04

09

0!

08

06

Bap ‘4 ‘ajbue yyed-Jybily

132



| uojsien Buieal ‘1020 = M1/41 ) 9gze) w98 = My
“oW/al Zow) ZW/N Lssez = 0db @l 0Tee) N T'€B6 = dm (@ 8'252) N §'pall = UM SpOT 158y oy ejep yuswhojdep Buimeded jeay-oibuis Jo Aioisiy awi -’81 eunbly

“Yyoune] Jaye SPUodas QT[T 0} Spuodssliod puodas ( = sl “Ydjedls aulj wouy swiy jsurebe papord Dy pue 281Ny €13 ‘9OI4 speo| auyj-uoisuadsns _.m:u_>_.u=_ (®)

29§ ‘U2J4}S Bul| Wy aullf

02 81 91 71 ¢l

01

g

1]

e

11

L

e L

[+ L1

0s-

05

0g

09

q ‘994

q €9y

q @y

q ‘TH

00t~

001
002

00¢

00t
002

00e

001
002

00¢

N ‘98I

N ‘€9Tl

N Dl

133



Tiley

*penuijuo)d -8t aanbi4

“uoune; Jaye spuodes QT°TT 0} SpUOdSa.LI0D puodss O = SWIL "Ydjedis aull wody swny jsuiebe papord 20Ny pue VRITy “Dly speo) auij-uojsuadsns [enplalpul (q)

295 ‘Y0jad]c sujj uioay au)

. . . . . . . 00¢-
07 8T 97 7T 2T 0T 8" 9 y Z 0 - J
: ! , T —! 00e-

ST

—100T-

001

q 2y
|

— 002

——

09

e

—100¢

\ } L — 00p

] 0ot

T

.
i \ — 005

M N, : ! s\‘\ ] ] \ — N OO._”

002

R
ey

q Py
l

— 00¢

RREE ! : — 0oy

M N —009

001

K
R
q 4Dy

002

! VAT r m 7 oom

N Py

N PRIy

N ey

134



"panujuo) --gr a.nbiy

"youne| Jeye spuodss QI'TL O} SPUOCSII0d PUOdES § = SWIL U2JeU)S 8Ul| wody sumy jsulefie pepoid Ze pue ¥e ‘Ae suoneusjadoy (9)

98S ‘U0ja.)s aul| WoJy swi]

(4 0°¢ 81 91 Al ¢T 0T 8 9 v ¢’ N.N.
~— T T I -
- {SYOT e _ !
i :
17
o | - o e e =2
1t A by N Ly |
a o 0
Tl oy - = 10
¥ ] T
4
™ N‘
Pans, Fal /
= ~ i T
z = .
7 = i 1y T
RN S~ - N Y.
4 my
L AY — [
N TN
: S RMRERE U
H |
| s5eE
] , j
0
i
13
i =
nu : .
A
n {
of M AY
A4 \\._l L H ! , W\ ; L N
M H S .
T i AREL m i
AT \ Jri
R T
" \AN
AR HYAY|
1 fry ¥y
Y
i \
C IABAYER G 1 I N
iy
At
T TV I
f i R Ammmm s e A ]
T B 0 0 L AT L Pt 1 R e o TiIg

spun 6 “fe

syun 6%

spun 6Ze

135



*panuijuo) -'g1 a4nbig

*youne| Jaye spuodas OT'TI 0} Spuodsaliod puodss = sulll "YdjaJ)s aulj woJy awgy ¥4 asioy [BI0L (p)

5

298 .csmbw aul| Wwo.y swi]

LT

Lo

0 002

A\ ") ar
s ,_ i
" 1 0oy

009

———

qi ‘4 ‘addoy |ejo]

8
)

oot

| 002

0oVt

000t

000¢g

000¢

N ‘4 ‘aaldoj |eiof

000y

000s

0009

136



*panuIU0) -'gT a4nbij

"yaune| Jaye spuosas OT'T1 O} SPUOUSSJI0D pU0dES O = Slyl °*Ydjadys Uyl wodj aw) jsuefie payjold b aunssesd anweukp pue Y39 juajoiye0n aotoj jejoL (8)

29S ‘Udje4js aujj wo.y awl}

N..mu 0°¢ 81T 9°1 /A ¢l 01 8 A ¢’ 0 N.c.
= (S0T) T e T e e o e e e e T T PERERT.
w 4
] / o =
- i _~ 200 g
; | 3
s HE At g
o T valt a
u ” : 0o g
; / o
; [}
Huaw 4l N - : _._ _5» M.uof
J Ev AT ATERl : 00
@ i : S8 ESAAnaS sul Ak pss {mm R ¥ -
N kY 1 T 1 H 1Y
i Nt A AR
1 I i {
| 80°0
mans i
Wiy
"
01°0
0 ,MJ
NEN 3
u == ] a
e =
- S=== o f —
o
o
i o
_ Ho8 =
=
nNo

0002

000y

ZWN ‘b ‘aunssada orweUAQ

137



Figures 18(f), 18(g), 18(h), I8(i), and 18(j) were omitted; second-stage
disreef did not occur because of a reefing line hang up. The wing
went directly from the first-stage configuration to the third-stage
configuration,
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